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THOUGIHTS ON ANIMALCULES.

L]
“ Tur majesty of Gon appears no less in small things than in great

and, as it execedeth human sense in the immensity of the Universe, so

also doth it in the smallness of the parts thereof. —Hopugs,

W

1F

INTRODUCTORY.—THE 1DEAL INVISIBLE WORLD.

Ix every country and in every age, a beliel in the
existence of beings invisible to mortal eye has more
or less 'leﬂnl“}* llrm‘uili.'d; amd the uir, the l::lrﬂ]_. j}ud.
the waters have been peopled by ideal forms, invested
with natures and attributes partaking of the charae-
ters U'I. t}]u llli“d.."l' {h}lll 1i-'-'llil..'.'l:l ti'll.'.}' ﬂllul.[L:l.tl."lI. l[l;.‘.].]";"ﬂ'
sprang the Gnome of the mine and the cavern: the
Goule of the charnel-house and the tomb; the beaunti-

B
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9 THOUGHTS ON ANIMALCULES
ful mythology of Fairy-land, and the dreamy ereations
of the ancient |'||ﬁin.={-;b]u-:|‘.-, who, like the Chaldeans,

- wateh'd the stars,

Till they had peopled them with beings pright

As fthe'r own beams,

..."L blI]'“tt!I'l' l.'l'rrt' b ) L 1‘¢rl.'i!. :.I1:t| :I*- :-|I.'l1!"'-'-'l'1i “-Il'l'

in the following noble lines of our divine poet :—

—_—  NMNor think, thourh Man were nong

v wouald want spectators Gop want prais

in= of spiritual beings walk the earth,

LUnseen, both when we wake and when we =l

This faith in the existence of supernatural beings,
whose presence is but rarely mas le manifest to mortals,
appears to be innate in the human mind.  Its ereations
have varied with the progress of civilisation and refine-
ment, and the inhabitants of the unseen world been
invested with hizher attributes and subtler natures;
but the beautiful superstition, thouerh modified, =tll
retains its influence, and even yet throws its spell over
the i1!|:::__:il|i]]:_:‘= of the poet, and the speculations of tle
philosopher and the sage.

Who, in the bloom and freshness ol }U'.'-li=, ere the
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best feelings of the heart ave blunted sad perverted by
the turmoil and ecares of' the world, has not felt an in-
tense desive to remove the veil that shrouds from our
senses the invisible ereation, and hold converse with
beings of a hi;:_;htr order than ourselves?  Who has not
experienced that yearning after the « hmcrl,“ and the
“ministering Spirit,” so finely expressed by Lord Byron,
in a stanza of inimitable beauty and pathos?

(Oh! that the Dhesert were my dwelling-place,

With one fair Spirit for my minister,

That | might all forget the buman race,
And, hating no one, love but ouly her !

Yo Elements ! —in whose ennobling stir

I feel myself exalted—Can ye not ‘
Accord me such a being? Do I err %
In deeming such inhabit many a spot ?

* Though with them to converse can rarely be our lot,
Cmees Hisors, Canga IV,

And in after years, in those hours when, eseaping
from the vexations and excitements of active life, we
fly for solace to the realms of fiction, and, giving pnr-
selves up to the magic page of Shakespear, of Scott,
or of Bulwer, forget for a while our anxieties and our
sorrows, the visions of our early days will sometimes
steal over us, we resign oursclves to the illusion, and
once more the streams, the forests, and the air teem

B2



=] FHOUGHTS ON ANIMALCULES,

with tHe .=|,iri:.x' ol the invisible world: the hallowed be-

lief’ of our boyhood,

Sl lingering haunts the groenest spot

In memory's waste,

In such a frame of mind we are unwilling to re-
nounce our early faith, and are ready to exclaim, in the
J-I-nlm nt lancuage of =it Edward Dulwer—* Is there
indeed no trmth in our fiet™sns of’ the unzeen world
Are there not vet bright lingerers by the forest and the
strems ¥ Do the moon and the soft stars look out on
no delicate and winged forms bathing in their light ¥
Are the fairies and the invizible hostz but the childven
of our dreams, and not their inspiration? Ave the
chimeras of the passions the sole spirits of the wmi-
verse? No! the trust in brighter shapes and fairer
niatures than the world knews of comes clinging to my
heart 1%

But let us pass from the glowing fictions of the poets,
to he calm k'~.‘u~nr'.i||_: and eautions induetions of' the
philo=opher: “ That there should be more species of
intellizent ereatures above us, than there are of sensible

and material 1n-]n:_;‘.- Lbelow us, is in]'u]ulhl:- to me from

“ The Pilerims of the Rhine,”” by Sir E. Bulwer Lytton, Bart
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]

henee, that in all the visible and eorporeal world we
perecive no imterrnptions, no chasms, Down to the
lowest and most inorganie parts of matter, we find
L"'.'L'!'_'.."w]u.'l'-' that the .-1'\l‘l';1| :-']!l.'l.'il."‘ nnre [ilr]u':] 11r_'_fl.'[|1l.'1',
and differ but in insensible degrecs.  And we have,
therefore, veason to think that it is il'l.:ll.'t'H]'l.Ill'I'li'l.! witl
the tlnl;’ﬂHit'L'lH ]I:!I'IILHI'I}' of’ the universe, and the de-
:--l_'_fll :Il]l.] -Illﬁrl.iT-_' ;{'HHLJIH'."‘- n|' 11~. _'_"I~':I1. ﬁulil]ll:l', tlmi t]u'
spectes of ereatures should also by gentle degrees sscend
upwards from us towards Infinite Perfeetion, as we sce
they grmdually do from us downwards, We have,
therefore, reason to conclude that there ;1:'1*'IE|;' maonre
species of ereatures above us than there are beneath us;
man being so much more remote from the, Infinite Per-
feetion of Gop, than from the very lowest state ol
being, or that which approaches nearest to nothing®.”
That our planet may at the present moment he the
abode of numberless invisible intelligences of a higher
nature than man—as it Wils, in the ares antecedent to
the ereation of the human race, of thousands of beings
now extinet—neither religion nor philu.-mp]]:,' o uires

us to dishelievet. However this be, all attempts to

Locke's Essays.
i ** The Scriptures assure us, that beings mised as fir above the Himited
powers of man, ns man 18 rai=eid abore the insect tribes, neiu ally exist.””

Br. Dick’s ** Philosophy of o Putoee State,”’ Zod edition, p. 201,
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commune with these ru[niriT:ml existences, and render
I|IL'JII [I]:Iti.|1i'~T IO OUr S¢nses, r::‘.h‘ !|1IE|II':|'I-I |Il.'l. n i:ll ‘.:|f||.
Even the familiar of the Wizard, and the attendant
:|ri1-|= of the 1'-]:l_:i-'i:lli the |;':||-|.'I\ of which, but Little
more than a century since, it was deemed heretieal to
Liu_-rllx".-‘ have |-.-|~--u[ into airy nothing, with the ignorance

and superstition that gave them birth

. =
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THE INVISIDLE WORLD REVEALED

=~1

THE INVISIBLE WORLD REVEALED BY THE
MICROSCOPE.

Bour a fact not.less r-l'.u'll'tilj_-; than would Be the
realisation of the ‘Il|l-:l:_','i.]'|i|1__".-i of Shakespear and of Mil-
ton, or of the :-Ell't'll]:t‘.inn.- of Locke and of Bacon,
admits of easy demonstration, namely, that the air, the
carth, and the waters teem with ILIllt:]:t-l'lirrﬁ I'II}'l'i:lI:].-: of
creatures, which are as unknown and as wnapproachable
to the oreat mass of mankind, as are the inhabitants of
another planet. It may, indeed, be questioned, whether,
if’ the El.-lr.~|.‘|||bn:~ could ||!'iu:_[ within the reach of our
observation the living things that dwell in the worlds
:1rn|[]|1| 1=, ]]ﬂ_- \\'ilﬁ]lli !H"' ”H.']'l" l]i.‘l"]:l}'{‘l] .ILI I;JI‘I]I:" INOTe
diversified, m organisms more marvellous, under con-
1"”‘”_!“2" MO 'II]II‘I.I{L! 1.1Hhr'(_" ;[I ‘q'n'll'.H_'El l_lllill'l:ll I_"Xi!‘t':-'ll_'l_‘.
appears to our unassisted senses, than may be dis-
ﬂ‘H\'I_'!'L‘il o3 i]'l 1.|]|'.‘ ii.?:].‘l'l..':‘" ﬂl‘ 1..".".:]'_"_-' ﬂH'k‘l"‘!, ill thl'. "ﬂ“r'l"l‘-.“- l.ﬂ1
every garden, in the waters of every rivulet,” by that
noblest instrument of natural philosophy, the Micro-

B I] e,



H 'I'I!l'll'{-'llr'l"- ON ANIMALCULES,

To an intelligent perzon, who has previously obtained

neral idea of the nature of the nl-_irvh- about to be

nr
submitted to his ill.-|'-v:'Tiur!. a gronp of’ |i'~'ir|lu animal-
cules, seon under o ]'-sl'-'l.rl.'i'nl Iui:'['wq.‘n|u' for the first

TII'IH.'-I jll‘l.‘-"l.'!lt-'" a scene ol l‘.‘i.l'l".l”l'![l'll:'ll"‘r' imterest, :I'I'HI

never fails to eall forth an -'xlnl‘vrﬁ'lnu of amazement and

admiration®. This statement admits of an casy illus-

¥ 1t is so absolutely necessary that the obsecver should previonsly have
a general notion of the objects to be i"a-'|1| cten, that 1 zolicit the reader’s
attention to the following pertinent remarks of Captain Basil Hall.—**1
have known many observant and quick-sighted men fadl to perceive o
double star in the heavens, while to others more '[:-:l'll;Tile. thongh using
tl
lits in knowing exnctly what to look for, and thenee learning how to nd-

e same telescope, both objects were clearly defined.  The seerct often

just, not merely the focus of the eye, but what may be termed the focus
of the judgment, #o as to be able to piteh the understanding into such o
key that the information may be understood when itcomes. 1 remember
hsing present once at the (::'nll."'___'ll.' al Society, when a bottle was Frrldurl_'.-'l.
which was said to contain certain zoophytes. It was handed round, in
the first instunce, among the initiatedd on the foremost benches, who eom-
mented freely with one another on the forms of the animals in the fluid ;
but, when it came to our hands, we could discover nothing in the bottle
but the most limpid fluid, —without any trace, so far as our optics could
mnk~out, of animals dead-or alive, the whole appearing absolutely trans-
parent. The bi:lr]lri.-r of the irnorant at seeing |1|:'|'.:|'|:|'|g|I was |'..|::.|!,- L-.e:lu.ﬂl
to that of the learned who saw so much to admire; nor was it Gl we were
specifically instructed what we were to look for, and the shape, size, and
general aspect of- the zoophytes pointed out, that our understandings
began to co-operate with our eyesight in peopling the fluid, which, up to
that moment, had seemed perfectly uninhabited.  The wonder then was,

how we gould possibly have omitted secing objects now so palpahle,*

e




THE INVISIDLE WORLID REVEALED, o

tration; lor example from sone water '-"'H'|:'I‘H'I1Il!:‘.:
aquatic plants, colleeted from a pond on Clapham Com-
10RO, 1 select o small I'.",i'_:. (4] u]|'||-|-| are :1[[.'l.|'lu'l] i I;'w
delicate ﬂHl-'.!.'H. :l.1=|-:|l'--ulll'-.' ol slime or jl.'”j.': 20Mme
minute fbres, standine ercet here and there on the
twig, are also dimly visible to the naked eye. This twig,
with a drop or two of the water, we will put. between
two thin ['Ii!1<."~' of I‘_f1:1-.-‘. anil ]lL‘ll.'I_' under the field of
view of a microscope, having lenses that magnify the
image of an object 200 “times in linear dimensions®.
l-l'”“ looking t]n'nuj_lh the instrument, we find the fluid
swarming with animals of various shapes and magnitudes.
Some are darting through the water with great rapidity,
while others are pursuing and devouring 2reatures more
infinitesimal than themselves, Many are attached to the
twig by long delicate threads, (the Vorficells, ||]. 1,
fir. 3)3 =everal have their bodies inclosed in a trans-
parent tube, from one end of which the animal partly
protrudes and then recedes, (the Floscularie, pl. vir):
while numbers are covered by an clegant shell or case,
(the Brachionus, ]a[. xtr, fica, 1,-2). The minwtest
kinds, (the Monads, pl. m, fizs, 1, 6), many of which

are so small that millions might be contained in a single

“ Patchwork,” by Captain Basil Iall, Vol. iii, p. 13.—London; E.
Moxon, Dover Street, 1511, y

® This iz cqgual to 410,000 times in superficial diménsion
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_th‘l:lil ul- wWALer,. .'IIIEH Y rlru' e '.:r]itﬂ:lh'l.l ;llltlllll':-'.. e,
single, and of’ various colours, sporting about in every
lﬁt‘q‘i‘EIﬂII. Kll!th'l':ﬂl.‘-‘ :"J'l.'l'i{'ﬁ | "i'll!hll' [Pl'.'H'l_\' ar 1:[L'I1i.lh'
CUPS OF Vs, i-!'ill:__-,".'r rond the IL]::I"_']H with delieat
fibres that are in constant oszcillation, (the Forticelle,
:-[. lil], :"I-LIILIL‘ 1-['1]n':~n are '.|![::l.'||'.'|1 |L:I.' -'|:E]".I| I1'1]|[!"|!-:
l'lI]L"l'."- arge '|E]'|‘||1"l! :'-I‘\. i | ."]i .’II]L'l' stem (0 ongé common
trunk, appearing like a bunch of hare-bells, (the Car-
clesim, !u!. i, fie. 1): others are of a globular torm,
and grouped together in a delfinite pattern on a tabular
or .‘"!l']H'!']i':'I] membranous case for a certain ]'ll.']'il.llE of’
their existence, and ultimately become detached and
locomotive, (the (r.H.-'J-:'-_u"H.r and FPolvor, 1l|. u, fies. 2, 9);
while many sre permanently clustered together, and
die i’ separated from the parent mass. No organs of
progressive motion, similar to those of beasts, bivds, or
fishes, are observable in these beings; vet they traverse
the water with mI-in]h}'. without the aid of limbs or
fins: and, though many species are destitute of eyes.
1'1'1'.'[ all Im_--l.'.-:i an accurate In'l't't'l':l:un of []ll_‘ presence Uf;
otler bodies, and pursue and capture their prey with
unerring purpose.

The study of the nature and economy of these mar-
vellous ereatures must, however, be regarded not merely
as an amuscment for the gratification of an intelligent

curiosity, but a2 a branch of natural knowledge fraught
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with the hichest interest ; =ince, by « profonnd investi-
ration of the modifications of structure and functions
exhibited in these winute organizms, much licht has
:I|='--'i:|_‘- Leen -||.|l] IHTL SO0 af Ihl._' most ob=cure ]l]lt'—
O ;.Il l||4' |IE|_'. -1l|~|lllu_".' of man. .1'I.!Iit :Irlvt'l' nre }-11”
certain jrrts of the human feame, whose intimate strue-
ture and especial office are unknown, and will 1:!'11||.'|.|:I_‘.'
I'i |||:|i|1 n II:I:.'."lI'I':.'._ unless :I'L'U':r1l'i| ||_\' :l]\.-l.'l"n':il:lllll.i on
theze minute forms of being: in which, from the trans-
parency of' their .I:Il.l.'_u_ll.ll."l"lli"'.. and the distinetness of
their internal oreans, the mos ilulull'tnlil vital operi-
tions are submitted to our -1'1'|l1i|1_'-.'. . :

In cont mplating the swarms Il.“.I.' |'|'."|t|g atoms under
the 11f|1'|'-|-|'n[-|-. the iden that most =il'1'||ll__flr'-.' ]|J|||1'u.-:.~'u.-:
the mind, after the first sensation of surprise has sub-
siled, 3= the infinitesimal minuteness, and simple condi-
tion of many of the structures, in which that marvellous
rll'-llli‘:lll:l". LIFE, 18 enshrined?  We have been aceustomed
to associate the presence of vitality with bodies possessing
varions complicated organs for the elaboration and main-
tenance of’ the 1-I|1'1';ir.«' of’ existence: but here we see
1-*']'lk:x't. and distinet ereatures in the condition of .'-IHII:'[I.‘
_-_;lnlm]-.h«' and cells, that live, and move, and have their
h»._-'m:,?r_ and inerease in numbers with a 1';l;|i:f]l:.- g0 prodi-
‘-_-!-],U”Q:,h and in modes so 1"".'["[I|-l:ll'. as to startle all our

|H't'1"ur|l.'|._:i'||.'l._'li 1IH1.;II]J-"‘ flrlilll;lillli “E'_{_"lllii.—-ﬂri“]h
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[11.

'HE HYDRA, OR FRESH-WATER POLYPE.

Plate 1.

Witn the view of facilitating the comprehension of the
vital phenomena that will come under our notice, when
we enter in detal on the natural h:.:tn-t'_r of the animal-
cules selecied as"the subjects of these illustrations, 1
would first direet attention to the objects contained in
this phial of*water: I||.rr_1' are living fresh-water polypes,
o1 Hydre, (pl. 1.): animals that present considerable
:Itl:tltlg}' in their structure to many of the simplest fors
revealed by the Jllif'l'{l:-li'll]ll.': and, being relatively of con-
siderable #size, and abundant in ponds and rivulets,
they afford a convenient illustration of some of the most
interesting physiological problems involved in the study
of this divi=sion of amimated nature.

The Hydra® iz common in almost every pool of fresh
water, and 13 gv:lh*t‘:t”_w found attached to the stems or
leaves of aquatic plants, or to twigs and branches that

. ff_l.l'-'-r.""'-' ;=0 named from the fahleeld waler-si r!u;.‘:l. w s O O PO

heads were reproduced as often as eul off.
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have lallen into the water. Whentin an l"!\']L‘I!lllL‘ll glate
it resembles a slender, semi-transparvent eylinder or tube,
akout the size of a hog's bristle, from one-quarter to
three-quarters of an inch in length, and which is con-
stricted at the end that is attached to the plant. At the
free extremity there is an aperture, or mouth, surrounded
by several long, delicate, tubular arms, or tentacula, vary-
ing i number in the different species {rom six to ten,
The ]“'i.""l”" when conteacted, appears like a litsle ball
ol _ivl!:_.'? :-l.':H'I'I'!_‘p' IIIL:.'—!L-I![!. of an inch in tlinm:rt{'r; and
the arms are then shrank into amall |p:|pi1]:v, or l-||;|i|1[-||c|;r.-'-,
forming a zone round the upper part of the bady, (pl. L.
fig. 5). =
There arve four or five British species; the three com=
monly met with around London ave figured in Plate 1.
I. The Gueen Povver, (Hydra vividis, pl. 1, figs, 1,
0Y.—This .-ifwci-._'.-} 15 of a delreate arecn colour, Its ]rq}.li_:,.'
is eylindrieal, but gradually becomes more slender to-
wards the lower L'xtl'vmh_'-', It has from six to ten
tentacula, or arms, which are not so long as the body.
]"i:__;. 1, represents three individuals attached to o
twig, as scen expanded in a ]Jlﬁul ol water.
Ifige. 9, shews o }li)f}'ibu in four different [Junhiuns. fir
illusteate its mode of progression.  The, polype per-

forms locomotion by exterding its arms and attaching

.
-
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thom to o fixed El-l:‘..-.. and then 1!'.':|".‘-'i'.'._'_' e 1I-'li_'~' to the
s spot ; the varnous attitudes it assmnes o these
mMoyements anre ."'.!h Wil il‘l |r||' |i.'_":1'|'|"": i llL_'[:.1||l"- []Il' |'l.\,|."'l'..
Or l--_-l[;-|'[|': and &, the Lhead, or mouth.

The locomotive actions of the hydra are slow, but
iy n:;l?”_\' be obzerved 1f that [t ol the '_1|.'!.-- L
which the amimal 12 attached be turned from the win-
dow 3 for the polypes, though destitute of any visual
orguns. always wove towards the licht, and quickly
begin to shift from the dark dde of the vessel, standing
at first crect upon the pedicle, and throwing their arms
forwards and fixing them, thus I-._-:;.[':u:_-- the I-H:I_-'. archi-
wise, and at length ulir:miu-_-' the tail towards the head,

as shewn in pl 1, fie, 9.

[1. The Coaxmox Poryree, | HI-','f.lrr;r J'.--'-":«_,.«rr.".".x. [.I_ I,
ﬂ,,fﬁ 2.4, B).—The body is of a 1'|\'15||l]|'-h':1] form, and
of an orange-brown colour. = It has from seven to twelve
arms, which are o little |1IJ|:__:L-|' than the IHH]".',

Fiz, :

Fig. 5, a front view of an individual still more col-

I

¢ contrmeted,

i:!]r‘-l'i.r.
Fig. 4, a polype, with two young ones, of different

aoes, shooting out {rom the body,

L1, The Loxc-anuen Povyer, ( Hydra fusca, pl.
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fics. B, 6, 7T)—The iHHE}' is of a brow Ifl.-|.| colour, and its
lower hall’ much more slender than the upper part.  The
arms are, in general, from six to eight in number, and
cseveral times |!IF]J:_"l'I' than the |ult|:.'.

]'"IE;. J, an individual with the arms f'll”:,' extended in
quest of prey. A red worm (), and ':It small water in-
seet (d )y are seen captured by the tentacula,

J'“L_:, b, n [u-:ur}'Eu; ||;-|u|i|\:: its hi:l:]:.'.. anil 1hl'u1.i"'||1l'_l: abwout
1ts arms in an 111u1|1|.l:l11||._-,;'-1||:|||u1'l' in =earch of food,

Fiz. 7, a red worin parkly drawn into the stomach of
i l"'l." pe, |-|'i|1'|:_~; LOO 1:II'I'_:1' to be ."'-'n"r'i'llEIl'L".'i"ll l.'ilT:LI‘{‘1

Fir. 8, a vertical or longitudinal sl i-iP!I of a polype,
a'r.l;r.r.f'a.lr_.rj.' magnified, to shew the internal structure: e, the

eellular tissue, which forms the constituent sSubstance of

the entire animal; f; the tubular arms; g, the inner sur
face of the L]-Il*;t':d'l‘n' Ene,

The 11_1,'L|ru. when taken out of the wiler, shrinks into
a4 small round mass, which, examined under the miero-
scope, 15 seen to be composed of cells, and of greenizh or
reddish brown granules, looscly eonnceted by a glairy
mucus.  Lhe cells ave condensed on the external surleee,
g0 a3 to constitute a double layer of integument; but
the lining of’ the cavity of’ the body is made up of cells
that are transversely elongated, and forms a surluee which
152 covered with ..-.w.:---r:{]u.{r:-‘_]_!,' minute emancuees, termned

silli, Trom the resemblance to the pile of velvet.
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If' a picce of stam or leal” to which some polypes
arve attached, is put into a small clear phial filled with
water, and placed on the cell of a window where the
objects can be conveniently examined, the little animals
will in a short time extend and spread out their arms
in quest of prey: and, if a small lively worm is dropped
into the water, they quickly rouse into full activity,
while the worm, apparently conscious of its danger,
throwa itzelf’ into violent 1‘-;IIII-I'[-|1|:|-'. One of the
|>u]:.']u:.~ then stretches out:dts arms, prl'h:llh to the
length of =everal inches, till they become as attenuated
as a spider’s web, and suddenly seizes amd entangles its
prey, (see pl 1, fiz. 3, ¢), which in a moment, as if
[l:ll‘:ll:n'r-l.'tl rl_‘-' sn eleetrie shock, ceases its hll'lI:._":__:ll..'.':? and
15 then slowly drawn to the mouth, and swallowed, (see *
|l|- I fir. 7). The b -:]_1.' of the ]I:.'Iil'.'l now becomnes dis-
tended ; digestion rapidly takes place, as 1= shewn by the
diffusion of the red colour ef the worm throuch the sub-
stance of the polype: and, after some hours, the indizest-
ible ;rtrl‘111.rllr~ are I'u.-ji.-x'iu.'-l 1:_\' the mouth,

In watching thiz experument, the extrordinary pow-
ers possessed by the tentacula—those apparently mere
attenuated threads—eannot a3l to areest  attention.
These instruments, when stretched to the utmost, (see pl.
1, fig. 3), are a= fine as the finest cobweb; but a high

magnifving power shews them to be tubudar, and filled

= e o i . pr .
B T e ﬂ-——-—-_-n
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with fluid, their substance being ;r.uu_'.n_-_v..-riua of cells and
granules like the rest of the body, of which, indeed, they
are only prolongations.  The arms have rows of minute
1_'|:|.'.EI|~'II"I.'- or 'inllu]i':- .ﬁllil':lllj.' ;1|-l-;|]13_-'|.-||, 1\'1li|'|! can !]l.:.
exserted and drawn in at pleasure, This structure may
account for the seceurity with which the living prey is
retained in spite of itz struggles, but will in nowise
enable us fo explain how instruments so delicate can
resist the violent .;_-|.|11urt'|-;|n_- of worms and ul]u'rﬁrul:l.-
tively powerful animals. T have scer a polype seize
twao !::|'_-_';L' worms at the same E1I.—-t:1!t1_: and, to 1'|._'.'lr1'|l i|u:11|_.
the arms were extended to such a degree of tenuity, as
scarcely to be perceptible without tlee aid of a lens; and
the worms, though very lively, and struggling violently,
were unable to break asunder these delieate instruments
and escape, but in an instant were struck motionless,
This 1||u-|:m11|r1m[|. h[!'i]ii.]]:__'t]}' resembles the effeet o
duced by the Gymnotus, or electrical eel; and 1t 15 not
improbable, that the Hyidr, like that fish, kills its prey

by an electrie shock.
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LV.
THE DIVISIBILITY OF VITALITY.

Tue most extraordinary vital endowment possessed
by the Fresh-water Polype, is 111:}[ of the reproduction
of lost parts to an almost unlimited extent, even to the
J;Jrurr:ﬁrm a:,r“ several I,r.l:'.r_'l.l';':‘q" individuals _.F'.l‘rJHI the divided
parts of a single Hydra. If a polype is cut across trans-
versely, the upper part with the arms quickly produces
a new body dnd tail; and the lower portion as rapidly
throws out another body and arms. If the body is =lit
down longitudinally, and left united at the base, each
portion grows into an entire polype, the requisite num-
ber of arms shoot out, and two ;ru:'ﬂw'l‘ animals attached
to one common base are produced; and, if the division
be complete, two free hydrwe are the result.  One polype
was cut into ten pieces, and each piece grew into an entire
amimal. If a !Hl‘]:h'llﬁ' 15 turned inside out, a transmuta-
tion not less wonderful, physiologically considered, than
the above priveess takes place: the original outer surface
performs the function of digestion, while the former

lining of the stomach becomes the external integument

it iy P
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or skin; the animal :L]rlr:u'rm]:.' suflering no incon-
venience {rom the operation.

The discovery of this marvellous power of reproduction
in the Hydra] was made about a century sinee by a ML
Tremprey, then residing at the Hagne, who, in the
course of some researches for small aquatic insecets, was
struck with the apparvently spontancous movements of
some delicate fibres which he .-'nlrl:-.'n.ﬂu'tl were the roots or
tendrils of plants groywing :Ln the water. Fimlln;g that
these fibres contracted when tonched, and extended them-
selves again if left undisturbed, he at fiest surmized that
their motions were analogous to those of “the sensitive
plant ; for the bodies in question wese so unlike anything
at that [:u.'ri:‘\d 1'1'('1;‘__'-'21115%.*(] u:?]u:]nnging to the animal 1{511;__’-,
dom, that their true character was not suspected. Re-
peated observations, however, convineed M. Trembley
that thezse movements were much more active than any
apparent in vegetables, and 11‘1} wis grv:lﬂy perplexed as
to their real nature ; he, therefore, resolved to submit the
supposed plants to an experiment, which he naturally
t]mu_l__[llt must be conclusive. _:"u:ru.lﬂit'.gl}' he seleeted
several specimens detached from the stem of a plant, and
cut them to pieces, leaving them, after the subdivision,
ina rlass with water, and then patiently and cautiously
watched the result. To liis utter astonishment, each
portion preserved its vitality, and grew up into a perfiet |

c2
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whole,  Their vegetable nature was, therefore, at fivst,
deemed unquestionable: but M. Trembley having no-
ticed the spontaneous motions of the mutilared I_ll.l'j_\'lu':-' HE
they advanced to perfection, with great sagacity inferred
that they were tiue animals, possessing a structure which,
like that of certain plants, admitted of subdivision, with-
out destroying its vitality or powers of reparation.

It may t‘flbil:n' be conceived how oreat was the aston-
ishment excited by this dizscovery and its announce-
mert was received with hesitation by szome, and ridi-
culed by others, Such, however, was the curiosity
awakened aniong the naturalists of this country, that
the then President L1:'1||=_' ”.u_\':ﬂ Hq_u_"lq_*T:.'_, Martin FnH{u.—:,
repeated the experiment upon some polypes sent to him
by M. Trembley from Holland : for, although the ponds
and rivolets around London abounded in these animals,
and their existence had been made known I‘m-r;.- years
previously by the ecelebrated Leeuwenhock, the fact
:l[][ﬂ.‘:lt'.:'- o 11:1\'1' hi.’u]] '.'Iltil‘u]_}' 1_:';'|._':|']r:l1!{L'1I or l:;:'gi;[IL'1].
sSubsequently, Mr. Henry DBaker, an eminent micro-
gcopical observer, verified the statements of M. Trem-
bley in every essential particular, and published the
result of his experiments in an interesting  volume,

* N . r - - .
which is still ‘the best English work on the subject®.

* ¥ 1 An Attempt towards the Nutural History of the Polype. By Henry

*Baker, F.R.8,, London, 1743.""  One volume, Svo, with numerous lizno-
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:'_I'-'l|'||-. Such of my renders ag indulge in the® laxary of 8 hunt aver the
ol hook-stalls may be so fortunate as to meet with o copy of this work.
But those who lee]l particularly interested in the subject, should endeavour

to procure M. Trembley's 4to, wntitled ** Mdnoires pour sereir a " Flisfoire

i"un Genre de Polypex " Eaw dowce. Par A, Tre mwidley, de fo Socleld

Rayale, A Leide, 1744."" Thiz volume is one of the most delightful
contributions to notaral knowledge ever 1-u+-'|i-hn-d*: its narrative is en-

ivened by g0 refreshing an enthusiasm, its deseriptions are =o L:t.lt|'||'i-|_
ind the illustrations so faithful, and in the highest exeellence of art, (being
wved by the ecleheated 1L yonet), that it is nurlln of n place in the

nined a copy some years JI}J};[J'H“FFHI "I! |_||'||1 i,

the I'-'Tl.'i::"ll. bookseller, Regent Strect, London d -, oA

- ", ¥ ]

best libraries. 1 o
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V.
CELLS, THE ESSENTIAL ORGANS OF LIFE,

Tue interpretation of these phenomena is to be found
in the peculiar organisation of tle Hydra: its entire
strpeture being nothing more than an aggregation of
cell. A vertical section of a polype (see pl. 1, fig. 8),
shews the internal eavity or digestive sae, the relative
thickness of the sulstance of the body, and the manner
in which the arms are formed by a prolongation of the
upper part into hollow processes. The entire animal
consists, in fact, of a simple eavity formed of a congeries
aof eells, for the reception and assimilation of food. The
cellz lining the stomach gelect and abzorb the nutritious
]1:11'1]:.‘]4:.-5, and the tube then spf‘-ni:mqrr-usl}' contracts, and
casts out the residue of digestion. The organisation of
the polype is, therefore, analogous to that of the simplest
condition of the ‘-'L*guhlmt- king:]mm the Cellulose ; for, -
even in the |.'H‘;__=‘{* Fuei, or sea-weeds, the whole fabric
consists of cells.  The fresh-water Conferve are merely
jointed films L'um]l-us{r:l of cells, which contain cranules

or lesser cells. A cell bursts, the granules cscape, flont

e Bl i i e il =
i — e e s —— e
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in the water till i]l:'.'-.' become fixed To some other 1!:!11}',
and then |'|;||rm[|n'1- cells, which are :1;_:;;5*{-;;:“'.:11 after
the same pattern as in the parent ;nL‘uH. The eommon
mould or mustiness is a eluster of plants formed of* eells
m:]_‘r: and there are some \L'}'_"t'!:lh]('!-' in_w]lh*h the entire
|"=!1IT consists of but one tsolated cell ; such are the yeast
tungus ( Torula cerevisie), and the red snow (Leparia
mivalis). In these examples we have proof that all those
functions i which IJJI.' n1"cll':|]|'l.|_'. life of 'I.'L'H'L'llﬂl:ll.‘:‘. ) 1
IE””}' consists, 11:l1||t_']_1,', :11.1::a'|l‘|ll'|n:|1, assimilation, the fixa-
tion of earbon from the atmosphere, ru:-unir:nim‘], exhala-
tion, sceretion, and reproduction, are effected by one
simple cell.  IEven in the highest and most complicated
orders of vegetables, in which there is a variety :11_' or-
aans adapted for the performance of different Hﬂ"ll’i.'-‘i;
these functions are performed by the ageney of cells,
which obtain materials of formation and support from
the ordinary chemieal agentd around them. Thus, an
aggregation of simple eells forms the cellular tissue: a
fusion or blending of several eells produees the vessels, and
2o forth; and by cells are elaborated the rumn, resin, oil,
starch, gluten, &e.; and, by cells specially endowed, are
zecreted the narcotie of the poppy, the deadly poison of
the nightshade, and the stimulant aromatie of the clove.
In like manner, in anunal structures, all the various pro-

cesses of vitality are performed by eells or globules,
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varying in size from infinite minuteness to forms visible
to the unassisted eve.  In fine, a minute globular cell
12 typical of the common germ from which all oreanic
fabrics proceed. All animals and plants. may justly be
regarded as definite agaregations of cells, endowed with
specific properties in the different types, and subjected to
a never varying law of development®.  And in animals,
as well as in plants, there are certain kinds in which the

i
¥ Althourh it i2 now a recelved F-hr-"i--'l.-_[:.: al axiom, that cells are the

clementary basis, the ultimate limit, of all animal and vegetable structures,
and that the varied fenctions in which oreande lifie |'.~'.-.'I|.!:.:1'||_-. consists nre
|lr:|'l‘ur!.ll|.'-.l 'L':. the agency of eclls, which are not distinguish thle from ench
ather by any well marked chameters, there is not the slightest ground for
agsuthing any ddeatily belween the primary cclls even of the simplest
tahle £, I h less between those of more com-

species of animals or vege

plicated organisation. The sin cell, which embodies vitality in the

yeast funrus or in the mons iz poverncd by the same immutable or-
ganic laws which preside over the eomplicated machinery of Man and the
&=

the Mammal, bas no more relation to the sinele eell, which is the per-

other vertehrata ; and the single cell, which is the eméryotic condition of
manent condition of the Monad, than has the perfect animal into which
the mummalian eell ultimately becomes developed.  The cell that forms
the germ of cuch species of organism iz endowed with special propertics,
whizh can result in pothing bot the fabrication of that particular species.

¢ advanced in the work inti-

The serious crror which pervades the
tled ‘¢ The Vestiges of the Natural History of the Creation ' has arisen
from its author having, in mony mstances, assumed analogy to he a proof
of identity. Thire is an enalogy between the human embryo and th
mimad of the Volvox, in that each consists of simple cells; but there is no
more idenfify Detween the human dnd the polygastrian cells, than be-

tween the perfect man and the mature animalenle.
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¢ cell, (the Mo-

nads); and others, in which each individual is bnt a

entire animal consists of but one sing

cluster of such cells II1':I'.'lII:_'|'II:11 m a definmte manner.
These mere aggregations of simple cells perform all the

functions of animal life, namely, the maintenance of a

1"‘”'[5"““1!‘ form {or a certain duration of time, the ela-
boration of materials of support from food, locomotion,
anil the continuation of the species; hence, these ani-
mals, like the simplest plants, may be divided withoat
destroying their 'l."Llu.m:.'. #nd every part may become a

perfect individual®. To this class belongs the Hydra,

¥ Bince, therefore, the extreme point to which we ¢an trace animal or-

ganisation is a cell, and all the important pfecsses by which the fabric

is renovated and maintained are ‘l\.'l"hllrull'll by the ngenoy aof cells en-

dowed with specifie properties,—some seereting the bile, others the fat,
others the muecus, and #o0 forth,—it follows, that, upon the i111.a.':|'il}' of the
struclure and function of a cell, or of a claster of eells, may depend the
maintenanee of health ; in other words, that the first perm of discase miay
arige, and for awhile lie hidden, in theze interrnl elements of animal or-
gonisation, IHence, we can understand how meotal emotions, by disturb-
ing or weakening the vital influence transmitted by the norves o the eells
of any particular engan, may impaic the structure and vitinte the seeretions,
and ultimately induce extensive local disease, long after the eause of the
!|'||I'!.'=i-:'.|.|. derangement has passed away, anil is forgotten.  OF the truth of
thiz remark, pulmonary |'|l||.~||r||.||'li.||||., alas! aflords every JIJE:( thie most un-
r.'”ui\. ocal and t|.||.':|.1.I|.|'||.l.1|._',-' ]ll'l.il'lf.t But the Tree of I'illrn'p']nlqc yields ool
a4 well as evil fruit ; and, if recent microscopical liscoveries nre enlenlated
to alarm the timid, by .‘-hl."“'lﬁ'ﬁ__'; 'u'.'l!l:ili :1]i_;]|.". couses may Loy the foundation of
fatal dizeases, on the other hand, LEI.I.'_'.-' CRGOUraEe the L']|::\|'ri.r|;_5 |'|-|||_|.|,'r that,

by patience and perseverance, we may at length learn how to detect the
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and the above expdsition of its structure renders the
|r|:IL‘II[I'!1:IL"Ii:l |1I'1‘\'ill11.‘1}' deseribed, IIftlliL't}'. the ill'ul]m'l:imt
of several perfect animals from the vivisection of an in-
dividual, perfeetly intelligible.

The formation of the voung polypes by ‘wemmation
or ]HH].‘". a8 ill ('l"I'E.'I.iH [\1:1LLIH. 1*- ir‘: :1-‘L'u|‘1]:L:|L'r with 1]|i':i
simplicity of structure. A small protubernnce appears
externally on some fart of the body of the |urll_\ pe, and

""'il..-::‘ "\ 1‘lllill'g1':~' ."Illi]. |“'L'l.'1llllt'b' L'II.’II;,”:'J[L"IZ armms .‘-J:'li'l.'ili.]".'

2

¥ - -
shoot forth from the free extremaity, and o miniature Hydre

first stage |'r‘I!.E'-'.'ITI.|I'T1'I| action, and ecorrect the functionn]l derangement,
ere the structure of the orean iz seri mzly ||1'|!'|.'|ir--;|. Anid, since the first
germ of disease ts located Sh the cells, reason surrests, . and experience
confirms the |rr{-||ri-.-t:; of |.".|.l'|l|lr:|.i||.-_; our remedial measures in such mnn.
ner as shall ensure, as far as possible, their direct influence on the inti-
mate structure of the affected organ. Thus, in certain morbid conditions
of the lungs and air-passages, the inhalation of vapour impregnated with
those substances that are known to act benefici ||.]:_.' in such affections is the
most effectun]l mode of treatment, smd that which, above all others, ac-
cording to my experience, holds out the fairest prospect of cure in the
carly stage of Consumption, and the most certain alleviation of the dis-
tregsing symptoms which but too frequently attend its progress to the
fatal'termination. Even with our present limited and imperfect experience
of the effects of the inhalation of certain remedies in phthyiiz, such bene-
ficinl results have been obtained, that, in the acknowledgzed i.||||l:|;|il:]r of all
other measures, (not excepting change of climate, which it is the fashion
to estimate very far above its real value), the 1|1_--_=[|,'|'t of this probable

anz of cure, and of certain alleviation, cannot be too st rr'-ng]_'r COTl=

demned, The inportance of the subject will, it is hoped, excuse this
.

1!:'g:'|_'.- b,
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is formed ; (see pl. 1, fiz. 4).  In a ghort time the young
separates from the parvent, and agsumes it2 individual
existence.  Frequently several young ones, in various
stages of growth, appear on the same polype, and even
a third or fourth _*_f='1u'|'.-u:'l:1|| on the ygung themselves,
before their -H"]P:II'-Ir]I!H from the parent.  Upon an
average, each individual gends out five or six young in
the courze of a week: the progeny of a single poly pe.
may, therefore, in a, few months, amount to hundez2s of

thousands. !

'_-..-___ k 'r?@{:}[{;‘:“} .; e
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YL
THE INFUSORIA, OR FRESH-WATER ANIMALCULES,

From thi= sketch of the natural history of the Hydrm,
we puss to the examination of the group of living animal-
cules sporting in the drops of water between the two
small plates of glass placed in the field of the microscope ;
and, as it comprises species of several families, it will
afiord us o I:a:|1f.='i:.1:'|u"_\' elucidation of many interesting
particulars relating to the structure and economy of this
class of animals. To examine these objects in detail, we
must successiy l..]'- select o i':l!'1]1'1l|:t]' .'-'Eli't'it'-‘. remove it
from the group, place it in a drop of pure water, and
inspect it under the microscope with different powers;
beginning with a low magnifier, that we may first obtain
a greneral ]i:um']x_-nl:_g-; of the form and appearance of the
species, whether single or in clusters; and afterwards
examine the several parts of the body with the most
powerful glasses®. It was by patient and persevering

* The scope of this volume does not admit of practical directions.  Mr.

Andrew Pritchard’s ** Micn ECopic Iustrations " will be found to contain

the rcqulrcd information.




INFUSOILLA, O FRESIH-WATER .\.'\EIJT.'I.!.'['I-"l.!'J-.“'q 29

i
investications of this nature, and Fm:.- experiments con-
ducted with orent ﬁ:l:._‘;:li‘il}' and eaution, that the eminent
naturalist M. Ehrenberg, discoverced the interesting facts
relating to animaleular life, which have so astonished and
delichted the scientific world ®,

Our examination will begin with those animaleules
which are of the simplest structure—the Monads ; but
some preliminary remarks are necessary to clucidate a
tew rencral phenomena, which are observable cither in
certain groups, or in the w'lmhr class,

The existence of these minute beings haying been
first detected in water containing vegetable matter, such
ns |l:|_‘-'. erags, &e., it wns taken for eranted that t!ur}'

were peculiar to certain infusionz; hence the term

M. Ehrenberge's :np'l\.[ll.tl:l.! work 18 intitled *° Die Infusionsthierchen
wls Vollkomumene Organismen, Ein Blick in das ticfere organiache leben der
Natar, L« i:__l?.:'.:'. 1838."" It isin one 'll.‘lr|.'|:|||||'. folio, with sixty-four plates,
containing many bundred figures coloured from nature. It is indeed a
most extraordinary production, whether we consider the prodigious Iabour,
profound knowledge, and eminent talents for observation required for_the
successful investigntion of the subject, the surpnssing exeellence of the
drawings, or the marvellous nature of the beings which are therein de-
lineated and deseribed. The resder who has not seen this work, though
e may have supveyed the beautiful and curious forms which these unpre-
tending pages are designed to illustrate, can have no addguste ides of the
fantastic shapes, and the almost endless diversity of form and structure,
which animal existence nssumes, even in our own plauet, in the regiors

from which the microscope withulraws the veil,
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Tnfusoria given to this class of animals, in allusion
to their supposed origin,  ‘This name s still employ-
ol as a gl-m-t':ul desizrnation, :1]551[-”;;{- it has ],un:_g been
known that the presence of animaleules in infusions
h:u-‘ NG NECes=ary t't‘]:llilm to the \';:;:L't::]:alq' ‘Illgl'ul“{-[tl:-‘,
except so far as the decomposition of the latter may
tend to the production of a proper medium, for the de-
velopment of the invisible eggs, or germs, of these erea-
turesl which are L'".L'I'_‘-"H']IL'T_I.' present., The c=zential
characters of the Infusorin—in other words, those points
of their organisation in which they differ from all other
animals—conzist in their bodies being destitute of any
true articulated or jointed limbs and locomotive mem-
bers or feet; their varied movements being performed
by means of peculiar processes, or filaments, which are
always in motion, and are termed Cilia *, from their sup-
posed resemblance to the eyelashes. The cilia, in many
species of Infusoria, are more or less cenerally distri-
buted over the surfice of the body ; in others, they are
disposed in one or more eircles around the mouth or
aperture of the ﬂigl-eti'-'c organs; and, in some, are ar-
l‘:lllgl..'{l il'l Z0nes on one Or more L‘i!'Clllu:l‘. or _-'-L!I]lit‘.ir{tll!:ll‘
projections, on the upper part of the body. In the last
modification, the successive action of the rows of eilin

* Ctlia, the plural of cifiynt, an cyelash.
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produces an appearance of a l'L![:'I.'.iIII.'}' motion, like that
of a wheel on its axis; and this resemblince 18 so
striking, that the name Rotifera, or wheel-bearing ani-
maleules, is given to the Infusoria possessing this char-
acter; which are also further distinguished, by a more
highly endowed organization than the other species.
The Infusoria are therefore arranged by Ehrenberg in
two clazscs, which are 'I'i_':-!li_'(_"li'q.'l'l_'q.' dle :ui:_r;l.l.:lhqi P:H.\'ti.'l.r‘t-

TuLh;nul[hrnar1=

-
-
s 1 ]
7 =
= A G
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VIL

THE POLYGASTRIA, OR ANIMALCULES WITH MANY
STOMACHS.

Tur Porvceasrnia, (many stomag’s), as the name im-
ports, are chameterised by having a digestive organ,
which, instead of being a single pouch or cavity, as in
the Hydm, iz composed of numerons little globular
bladiders, t-ﬂ;.'n::f. or sacculi), connected together by one
common tube; and these clear globular cells or stomachs,
receive and assimilate the nutriment when in a suffi-
f:i-:-mf_'-' molecular or divided state. From the trans-
parency of the bodiez of the animalenles, the cells;, when
filled with eoloured food, are ﬂ.':l.‘:i.;_'l.' 1:i.-.=i'|rig1ﬁ~:-||{rli, 18 wao
ghall presently prove by an interesting experiment.

?'in- Polygastrin present great diversity of ficure;
their movements are performed by the eilia, which arve
distributed over the bodyv; they inereaze either by
spontancous division, or by gemmules or buds. This
class eomprises the minutest forms of animal life hitherto
reached by the most powerful microscope.  Some kinds

(Monas vibrio) do not exceed one three-thousandih of a
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line (one-twelfth of an inch) in dimenzions. The I'.u'gt-.u't
gpecies; as, for example, the Stentors, are visible to the
naked eye; and these are not more than two-thirds of o
line in length. « But these living atoms are often clus-
tered together in such ineonceivable pumbers, as to
formm considerable masses, of various colours. The Paoly-
eastrin oceur both in fresh and salt water, in humid
carth, peat-bogs, and morasses. Our remarks will be
limited to the living :ju-:riup‘ contained in the group to

. . - LS -
which the reader’s attention was first diveeted.

Viprarice Crnra.—As these Processe: Aare commaon
to the whole class of Infusoria, and only differ in the
several types in number, position, and relative magni-
tude, it is desirable, in this place, to give n more par- .
ticulnr account of these remarkable instruments, which
recent discoveriez have shewn to exist also in the i”'.
ternal organs of man, and of the other vertebrated
animals, and to be the agents by which many of the
most important functions of the animal economy are
performed. 5

These delicate filiform appendages, appear like very
minute hairs J"ﬂ.ilitﬂ}' ‘.ihl'uling in the waler, and are nnl",'
discernible by the aid of a good microscope '_|'h1::,' are
constantly performing a rotatory or circular.oscillation;
and, ns there is a bulb at the base of each cilium, it is

I
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HI]}[‘NH'L] that a :-‘Ei:-_fl!i i.lv:_rn-v of tension on the bulb
cauzes rotation at the base, and 2 more extensive mo-
tion at the L:xtn"luil}' of the eilinm, which thus deseribes
in its revolution a cone, whose apex corresponds with
the bulb. A= we eannot separate the idea of musenlar
fibre from animal motion, it is conjectured that the
cilin are impelled by definitely arranged musecles; and
Ehrenberg believes that he has detected muscles, and
even the disposition of their fibres, in some of the larger
Infusoria. =

In this group of Vorticelle, (see pl. m, fig. 3), the cilia
are scen in rapid motion, and oecasioning currents in
the surrounding flu*d; and, as this Stentor, (pl. 11, fig. 13),
traverses the water, the particles of foreign matter near
it are agimlm] h}' the eddies induced i}}' the vibrations
of its cilia; and in the Retifer, (pl. xm, fiz. 3), the cur-
rents are still more Ll]-s!illc‘t, and are =een to run to and
from the mouth of the animal; we shall have oeceasion
to revert to this Ir]ll_'nﬁll}i_"lltlll hereafter. The cilia are
g0 minute, that, even with the highest magnifiers, their
ficure, position, and the direction of their motions can
alone be detected: their internal strueture has hitherto
¢luded observation. They are most distinetly visible
when almost all the water from the slide has t_-.'l.'.'lpm':llt_'ti,
and left the animalcules rearly dry: the cilia are then

_. elonggted to their.utmost extent, and in strong action.

b )
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The subjoined sketch of the cilia on the rotatory
organs of the common Wheel-animaleule, ( Rotifer vul-
garis), hereafter deseribed, copied from Ehrenberg, will
illustrate the above deseription. The cilia (a, a) are
here represented as shewn by the highest powers of the
microscope.

Ligx. 1.—The Upper Parl of the Body of the RoTiver, or WHEEL ANIdALED LT
Bighly mageifed,

&, 8, The Zoxus or Ciiia. &, The I"'soncacin, bearing the Twa Erna,

e, The Jaws axp Tenvm.



an THOUGIHTS ON ANIMALCULES,

VIII.

THE MONADS.

Plafe 11.

Ix the group under the micposcope, =ome minute
points, or globules, of various colours, may be observed
glilliﬂg J":I.I'IiiH"l.'- ll;l.lllg ili l||':I1'il.'lll."' lIEI'{"'ﬂ't‘lHl]ﬁ: ”lt':‘i' are
called Moxans., A few have been transferred to a l:]l'up
of’ water, and, to distinguish their true characters, we
must view them with grlasses that m:|gnlt}' from 300
to 400 times in linear dimensions. We may now per-
ceive (see pl. 1, figs. 3, 7), that each individual is an oval
ar spherical transparent cell, containing granules, or
little specks, of =ome coloured matter. Some are with-
out eyes, or any sensible organs but the cilia, and one or
more filiform spines or bristles, (pl. n, figs. 4, 5, 8);
others have a red eye-speck, (ocellus); and many have in-
durated cases or shells. They vary in size from one fwo-
thouwsandith to one three-thousandth of a line in diameter:
a drop of water may, therefore, contain 500,000,000,
Some are of a bright greén colour, (Monas grandis);

others pink, red, yellow, bluish, ochreous, (pL 1, figs.




TIHE MONADS, aT

4, 6), &e.; and the floating coloured slime which some-
times appears in the water, is an aggregation of count-
less hosts of these beings. One species, which is of
a hyaline (glassy or erystalline) appearance, (Monas
erepuscnlwm), and but one two-thousandth of a line
in dimmeter, is of a .‘iill‘ll"l'.ll":il form, and iz enid to
be earnivorous; whitish mnsses, visible to the naked
eye, ore often formoed |J}-' the accomulation of innu-
merable myriads of -this rlwn:il:s. The Monads never
vary in form, whether t]u.':.' are in motion or at t'{:.ﬂ'
They increase by self-division either into two, or four,
parts, (pl. 11, figs. 3, 7% 'When this process 18 about to
take ]r]'.i'..'l.'.'.. the ;_;r.-um]-:s within 1iu:é|:t1y:__g|.tum||1_. Or case,
seem to be divided by a transverse line: this gradually
becomes more apparent, and at IL‘“{:'.'Th the uunt:llniug
case itself contracts along the course of this line, and
the monad appears double, (pl. 1, figs. 7 5, 8). Both parts
now have an impulse to separate, and an entire division
soon takes plnce: the two become perfect individuals,
and swim off in opposite directions.

In the Croag Mowap, {II'.-’re'fm.lErfrummﬂsj, this interest-
ing process is beautifully exemplified. Fig. 7, shews a
r-ingl:: animaleule, and another 111\'i[|iug into two: and
in fiz. 3, two Monads are seen separatifg into four,
The same process in another species, (.-'Ifmu;:v; vivipara),

18 represented in fig. 8.
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The monads we have just examined are single, free
animalcules: but others of the same family arve cither
Iw_rm:mcnﬂ}' or Evtt‘-pnr‘:n‘i]}' attached to a case, or Bup-

IFLII."[, ill I]t'ﬁlli[l" STOUpS.

I. The Goxrum, or Tablet Monad, (pl. 1, fig. 2).—This
flat, quadrangular, hyaline body, studded with sixteen
bright green spots, is a group of individual monads at-
tached to a common tabular case, or support. If we
view thiz gronp with a power magnifying 400, we per-
ceive that each of the green spots is an animaleule
furnizhed with two horns, and six little processes that
pass off from the msrgin, and by which it is connected
with its m‘-i_f_;h!murzi. [l’]' 11, ﬁg. 2a) The mode of in-
crease in these clusters is exceedingly curious. A sim-
ple erucial division takes place in the case, or support,
which is thus divided into four portions, each containing
four monnds: these mpidly subdivide into sixteen, the
normal number; and =o the process goes on, ad in-
finitun,

In the Gonium we have an (-x:un;:[u of the I::lrLinﬂy
separated monads t'q_rntiuuing in organic connexion, and
always forming definite groups of individuals. This
fact will prepiire us for the examination of a common but
most remarkable type of these animaleules, the Volvor

globator ; which is that revolving semi-transparent orb,
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dotted all over with green spots, and fringed with cilia,
now in the field of view, (pl. i, fig. 10).

II. The Vorvox, or Revolving Monad, (pl. 11, figs. 9,
10, 11, 12).—The Volvoxr globator, or Glabe Volvox, was
discovered 150 years ago by Lecuwenhoek, and was sup-
posed to be a single animal, until the reeent improve-
ments in the microscope revealed its true character, and
shewed it to be composed of a group of monads, fixed in
a globular integument, or ::u,st', each little green point
being a perfect and isolated individual, in organic con-
nexion with the case and the surrounding monads. By a
power of 500 the globe is shewn te consist of a family
of polygastrie animaleules, uniformly distributed over the
gpherical integument.  Fig. 12, pl. 1, represents a part of
the globe highly magnified: in the centre is seen a group
of six individuals, produced by spontaneous fissuration.
The monad of the Volvox, (pl. 11, fig. 11}, has a red eye-
speck, fwo long spines or horns, and six processes by
which it is connected with itz kindred animaleules. The
little globular cells of the digestive organs are distinetly
visible. In fact, we have here numerous perfect monads,
partially imbedded in, and distributed over a hollow
spherical carapace, or case, instead of on = tabular one
as in the Gronium. - .

The Volvox inereases by spontancous fissuration, like
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the other monads, but it prezents an ='x|:1'.'u|rqlh|:|r_1,'
peculinrity. If we look attentively at the large Volvox
now slowly revolving through the water, bristling with
long filaments, which are the protruded horns of the
monads, (pl. m fig. 10), we may discern within the
alobe zeveral lesser omes, apparently differing from the
outer globe only in size: these are new generations
rtul.i_\’ to escape, anid go T|'|I'un_~_f|1 the same L'h:mg_gu.- ns
the parent group. These internal globes of young Vol-
VOOt are III:'-H[I::L'PI!_. in 1‘Hil:~;':lltl'[ld't' of the .-l>l1l:l1:11|1':lll-'
division in this species of monad, !;1!:117; place only from
the inside of the f__',']ulli:ll:n' l.'!l'l.'{'llllill.'. K:_"-T :-'Nll_'l'i:_':ﬂ
groups arce thus threwn off infe the {*:L'.i[_‘r of the parent
carapace, where they remain till they attain a certain
stage of development.  Some part of the integument of'
the outer globe then gives way, (see pl. 11, fig. 9), and the
young ones escape, and commence their independent
existence. The internal ;:ln'-]}ﬁ,'.—i are gene ".ﬂh' six or n:'i_r_f]ﬂ.
in number, but oceasionally as many as twenty occur;
they are green, have an entire margin, and may some-
lIt;lL‘-ﬁ be seen to move while within the ]u‘imu.;r:.- g];]l_.u.
There are apertures by which the water has free access
to the interior of the whole series.  The revol ving mo-
tion of the Volvox, by which it is propelled through the
water, iz effected by the incessant action of the vibratile

cilia, and 1s automatic, (that is, an organic or involuntary
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action), by which means the agration of the tissue and
fluids is effected, the whole mass brought into contact
with fresh portions of water, and the colony of monads
transported from place to place; and thus supplies of

food are L‘t'll:l.&tik]][]}' obtained.

I11. The Vibnrto, or Trembling Animalenle, (pl. 11, h:_l; 1)
—Some extremely fine hair-like bodies are seen moving
near the Volvox; 1_|Er.-t: are groups of the polymistria
termed Fibrio, of which .="L_".'1'I':1] .-[rL'L"IL'.-i are 1_‘.:|IIIII!||1|.|I"-.'
present in water containing other :II'I.IIII-‘_Ill'IilI.'."}f But lit-
tle is known of their structure, in consequence of their
extreme minuteness; for each filiform llml}' i3 not an
individual, but a series of many, united together in a
flexible chain, from imperfect spontaneous transverse
division, Thi= chain is straight when motionless; and
locomotion is performed by suceessive rapid undulations,

(see pl. m, fig. 1).
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IX.

THE VORTICELLINA, OR BELL-SHAPED ANIMALCULES,

Plate 111,

Tne object next to be examined, is a portion of the
mucus, or jelly, that we observed adhering to the sprig
of the aquatic plant when first brought under our
notice, (see pege 9). Viewed with a moderate power,
this apparent film of jelly is found to be composed of
clusters of living animalenles, of very elegant forms.
One part resembles a minute shrub, (pl. m, fig. 1);
another portion consists of groups of bell-shaped cups,
suspended by threads, or filaments, (pl. 1, fig. 3); and,
associated with these fixed groups, are several free ani-
mals, of the same general configuration, which are
traversing the water in various directions, (pl m, figs. 13,
15). All theseanimalcules are Polygnstria, distinguished
from those previously described by the cilin being ar-
ranged around the mg‘iun of the mouth, or aperture for

the food, and by a peculiar modification of the di-

gestive canal. In these Infusoria the hody is either of

a funnel, or bell-like shape, having the upper border

-,




THE STENTOR. 43
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aarnished with one or more zones of cilin; these organs
being in most of the species limited to that region, and
not diffused generally over the body, as in the monads.
They increase by spontaneous division and gemmation,
and are destitute of a sheath, or carapace. We have

.'"E'l!'l.:il.!." of threo Fenern before us.

I. The StexTor, or Trumpet Animaleule,(pl. 1, figs. 13,
14, 15, 16).—The :1:1_im:|1n11!u.~i now in view, and which
are seen in different attitudes, (pl. m, fig. 14), are called
Stentors. There are several species, some of which are
of' a rose colour, others blue, green, (pl. n; figs. 13, 14),
&e. They are comparatively of a leege size: one species
( Stentor Mulleri) is half a line in length, and therefore
visible to the naked eye. The body of one species is
garnished with cilin, and has a crown of larger cilia
around the aperture, whichis spiral.  The Stentors have
no pedicle, but they can fix themselves by the point of
the base. '.[1|||.:_}' transport themselves t]:]‘uugh the water
with rapidity, by means of their coronets of cilin. They
are very voracious: in the body of one specimen may
be seen several monads, which it has swallowed, (pl. 1,
fig. 13).

The Multi-shaped Stentor, (8. polymoerphus), is of a

green colour, and varies its form greatly in different
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positions, (pl. i, figs, 14, 13). This animalenle often
occurs in immense numbers, appearing like a crust of
_jn-”:.' on the stems and tu'i:._js in the water, (see pl a1,

Il:_[. 16:).

The Brve Stextor (pl i, fig. 13) has a longitudinal
crest, or ridee, -.‘X[L'tuli:ni_j' down the side of the body,

(pl. 1, fiz. 13 a).

LI. The BeLi-sparenp ANimarncuLes, or Porticelle, (pl.
111 ).—These are the most eommon, and at the same time
the most elemint, of the Polygastria. They are met with
in clusters of myriacs, attached to leaves, twizs, roots,
or other bodies in the water. They quickly appear in
vegetable infusions; and the transparent mucus ob-
gervable on aquatic plants, and in vessels containing
infusions, will generally be found to consist of some
species of this genus. They are often attached in
clusters to the shells of the small Crustaceans ( Mon-
oculus, Cyclops, &c.) that abound in the water. The
common MW ater-Flea is frequently infested with them, and
may be seen E“'illll]]]t!g about with groups of Vorticelle
afixed to its ease.

The ]JLI‘[]}' of these Ehg:mi creatures, flﬂ. 11, fir. 3), is
hull-:‘hul.rud, and has a coronct of cilia on the upper bor-

der. The margin of the cup, or bell, iz enlarged and
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projecting.  Irom the middle of thie under lbm'f', a long
tendril, or spirally contractile pedicle, or stalk, proceeds,
and is fixed to o common basze, with numerous other in-
dividuals,—the whole forming a group, or cluster.  The
size of the body, without the stalk, is about one twenty-
fourth of a line. The pedicle by which the hody is
fixed to its position, is furnished with a iung musele, by
means of which it ean be suddenly contracted into a
gpiral coil, apparent!y at the will of the animal, (pl. 111,
fiz. 3); the Vorticella ]iri.-:"ﬂmﬁ considernble Iatitude of
motion, though restrained within the limits of its tether.
This contractile action is continually going on,—now
in one or two individuals only, then in several; and
often the whole group suddenly shrinks down into a
confused mass, and the next instant expands, and every
little bell beeomes fully developed, with its cilia in rapid
ozcillation.

VoORTICELLE FED WITH CARMINE, (pl. i, fige 1, 2,
3,4,6) The circular eddies, or whirlpools, produced
in the surrounding fluid by the zones of cilia are visible
in m'din:u'}f i:t}llll‘ltitln!‘-; but l}|e:,' are rendered much
more distinet if a fow particles of colouring matter are
introduced into the water: and |}}' thiz means another
interesting part of the structure of these animaleules
is lnmﬂe manifest. Let us try the uxpurlnu-ut_ I 1;];1,;-9
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a drop of a solution of carmine™ in the water between
the plates of glass containing the Vorticellar: the fluid
in which they are floating now appears turbid, and full
of grey particles, which are thrown into rapid motion
by the vibrations of the cilia, and currents are seen
passing to and from the mouth of the animaleules. 1In
a few minutes the water gradually becomes elear, and
several round spots of carmine are apparent in the body
of’ each of the Vorticella, flll. ur, figs. 3, 6). We have,
in fact, canszed their little stomachs to be filled with
colouring matter, and can now distinguish their number
and arrangement.  If the body of the Vorticella were
& mere vase or cup, or a simple cavity like the digestive
sac of the Polype, it is obvious that the carmine must
have collected into o singlu hall or TAEE 3 but thiz is not
the case; on the contrary, the colour appears in distinct
round spots, from having accumulated in globular cells;
and, by careful investigation, the tube connecting these
cells may be detected.

* Bap.green, indigo, or carmine may be employed ; it is necessary to
use colour free from adulteration.  The idea of colouring the water con-
taining animaleules, with the view of rendering their transparent organs
more distinct, originated with M. M. Trembley and Gleichen ; but no im-
portant results vere obtained by the experiments of these observers. In
the hands of M. Ehrenberg this method of investigation proved emi-
nently suceessful, and led to the discovery of the internal structgre of the
Polygastria.
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. The highly magnified view of ‘a single Annulated
b Vorticella, ( Vorticella convallaria), in the annexed lig-
nograph, very distinetly displays the zones of cilia, and
the globular stomachs.
imn[umu.fyn‘.r.’rfﬁ,
e
\ “kﬁ” e .m‘ﬁﬁ?‘alb'
\ 'l.lil] JIF.W “
pide T,
=00 9
( g

Liax, 2.—d defoched VORTICELLA CONVALLARLA, Righly maguifed,

a, The Cikia. by By, The Gionvian Brosats,

The Vorticelle, like the Monads, increase by self-di-
vision. A fissure begins to extend through the longest
diameter of' the cup, aud continues till it is completed,
(pl. 11, fig. 2), the two portions in the meanwhile ra-
pidly acquiring the perfect form of the epecies. A
fringe of cilia next appears round the basé of each, (pl.
1, fig. 3 @, and fig. 4), and the bodies then separate
from the pedicle, which soon perishes. The liberated
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Vorticelle roam free for awhile, and at 1-.‘l1gl]| throw
out a fresh pedicle, become fixed, and ultimately pro-
duce another colony of individuals by spontancous fis-

suration.

ITI. The ArsoresceNT VORTICELLA, ( Carchesium, pl.
i, fig. 1).—1In some kinds of Vorticellina the pedicle, in-
stead of being single down to its attachment, springs from
il COINIIT '[Ii'll“k.. ﬂ.l\.‘- .|.H1.[i1|-iLIUHI. l]tllut‘c ]I:lllgi”l__’: at lEIL'
extremities of the branches Iike the flowers of the hare-
bell: this results from imperfect self=division. In this
species, the group commences by a ;-'iui_;h- Vorticella
dividing longitudina'ly into two portions, and thus pro-
ducing two perfect individuals, which are connected by
a forked stem: these two divide into four, which, in
like manner, are united by their pedicles; and =o the
process goes om, till the limits of thiz special type of
development are reached. In pl. m, fig. 2, is shewn
the manner in which the longitudinal fissuration takes
place. Two distinet cups or bodies are formed, and are
seen in progress of separation: each is provided with a
distinct set of cilia and digestive organs, as denoted
by the coloured spots in each bell: in a short time the
division would be completed, and each animaleule sup-
ported on & pediclee. The body of this animalcule,

when arrived at n;uturi:}', separates from the Jarent
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stem in the same manner as the former species, tra-
verses the water in freedom for awhile, and then be-
comes fixed, and goes through the allotted phases of its
existence.

In another kind of Carchesium, the stem is also spi-
rally contractile, and branched by imperfect self=division,

and the clusters appear like miniature trees or shrubs.

&

Ligis. L—Tne Carrnesius, or Tiee VonritELLA,
e, The Group expandel, b, Tle whale Geonp contraeted inta a globolar mass.
One of these groups is here represented, as seen with a
low [rower; it is shewn extended in ﬁ;_':. a, and contracted
into a ball, in fiz. &

Puysorocicar. Summany.—In this rapid survey of
the Polygastria contained in the drops of water under
review, the prineipal characters of this elass of animal-

E
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cules have been txemplified. The digestive organs
consist of a series of globular stomachs, connected by a
common tube, which allows entranee to the food, and
exit to the effete particles.  The food is brought to the
mouth by the currents produced in the water by the
cilia; acration iz performed by the agency of the same
organs: and the inerease of the species is effected by
spontancous division, each part, like the severed por-
tions of the polype, quickly growing into a perfect in-
dividual. Some are fixed to one spot in youth, but
become free when arrived at maturity, and are. thus
capable of transporting themselves *hrough the water
to localities possessing the conditions required by their
organisation.

There are proofs of a museular system, however sim-
ir!Iu, in the motions of the cilia, and in the rapid con-
tractions and changes of form which are exhibited in
certain species.  No definite nervous system has been
detected, but there can be no doubt that a nervous in-
Hluence is diffuscd through- their structures; and the
existence of an eye-speck, or visual point, however

rudimentary, denotes a distinet nervous centre®, Iyes

* 44 There must, therefore, be nerves or conductors of that influence for
_ﬂ!t various movements, whether we consider them as voluntary, or re-
Jlex, that is, induced by stimuli, either within or without the body, upon
the contractile fibre." —Professor Owen.
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have been observed in fifty :~'1u‘~(‘iﬂﬂ.:' the colour, or 11?g~
ment, is in most instances red, but in one genus it is
black.

The Polygastria, when examined at night, are found
to be tmn'illg ns :H‘[i\'f!]}' ns in the 1[:1:;; in fact, I!.h(‘}'
scem never to require repose; a phenomenon difficult
to be explained, unless we assume that their actions are
automatie, or involuntary.

In the next diviston of animaleules, we shall find a
marked difference, both in structure and habits. The
increase of the species is no longer effected "b_ll;' spon-
taneous division or fissuration; the organi of digestion
are less numerous, and of a highef type; and, though
locomotion is ]r(;:l'ﬂ)t‘ult:d 1)}’ cilia, the Im.-s'ttiml and. ar-
rangement of these instruments are considerably modi-

ﬁi.'l].

[£=]

E
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X,
THE ROTIFERA, OR ROTATING ANIMALCULES.

Tae term RoTiFera, or Wheel-bearing Animalcules,
by which this class is distinguished, refers to the ap-
pearance assumed by the zones, or cirenlar rows of eilia,
around the upper part of the body, when rapidly vibrat-
5:1:__{; and which =0 U]LHL"]._"F reaembles that 1}J‘C:L'IIII:.'I.I h}' the
rotation of a wheel, that every one who sees the pheno-
menon is struck with the similitude. The resemblance
is heightened by the wavy or undulating motion by
which one cilium is carried out of sight, while the next
is visible ; for this alternate presence and disappearance
of the image contributes to the optical illusion. The
cilia do not occur on any other part of the body, as in
the Polygastria; the semblance of such processes on
some of the I:Lr;:_rm' Rotifera is pruq'[u{'.ml h_\' l:aut".l.-.lititf
plants®.

The RoTiFeEra possess a definite form, and rotators
formed of cilia; many species have a false foot, or pedi-

* Ehrenberg.
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cle. The rotatory organs are rows of cilia, placed on
circular or semi-circular eminences on the upper paet of
the body. In some species, the cilin are in a single
series: in others, in several rows of different forms:
and in one genus, (Stephanoceros), they assume the
character of eciliated tentacula, rather than that of
simple vibrating processes. There are distinet muscles
for the internal and external movements. In some
species, the pedicle hps a sucker at its extremity, which
serves to fix the body dm‘i?xg the rapid motions of the
rotators: and, without this power of attachment, the
”IFlH!I' 1!:&]'1.- Ur '].lL" .]]Ud}" “'lHlIl] IHJ ‘lf:l“tll ;'!1 }ij' []]U 'IH:-.-
tion of these OrEans, The Jigosi'n‘u ganal is :} tube more
or less straight, which in many genera is provided with
Jaws and teeth: these, like the masticatory organs in
birds, are situated low down, are very distinet, and pre-
gent considerable {151.1':'.:1“}' of form and arrangement.
Masticarony Oncaxs oF tue Rorrens. — The
reader, from what has already been submitted to llis
notice, is familiar with the marvellous powers of the
microscope, or he would probably reccive with some
degree of seepticism the following account of the jaws
:'IT'Ld tl!‘l"th (ir :'I.I'Iilll[tlulltl“:‘, IO l}f. '-\"Iliifll exlfl_’!_‘,ll two-
thirds of a line in length, and are, therefore, but just

perceptible to our unassisted vision.
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The pharynx, or narrow part of the upper portion
of the alimentary canal, iz surrounded by four hemi-
gpherical muscular masses, placed opposite to one an-
other like the limbs of a ecross, and which are very
obyvious when in motion. Two of these masses are
armed with jaws and teeth, which, being formed of a
hard substance, can be easily disengaged from the soft
parts by cruzhing the animaleule between two plates of
,‘,’11155- These organs exist 11111.]1.-1'_.41.-\1-:‘.1] types, which
arc so constant and regular, that Ehrenberg states
the Rotifern might almost be arranged, like quadru-
peds, according to their tecth.

Some have a long tooth in each j.:wr, (as in the Ne-

tommata, lign. 4), eapable of being protruded, and thus

Ligx. .—The Jaws and Teeth of the Noroumats, highly magnified

a pair of powerful nippers iz formed, by which the
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animaleule seizes and tears to picees its living prey ;
for the Rotifera posscssing this dental apparatus are
I'_‘.."I.I‘Ili.\'lill.'l:!lt.“, !lllll ‘l.'f!'l'l}’ l'Ill.}:ll‘.I.L'.lll:‘!. (}11[{"1':& ]!I.::I."n-'l"' ﬁf.',‘n'ﬂ"l"il].
teeth fixed at the moveable extremity of each jaw,
forming, as it were, toothed hammers, which strike
upon a- solid body, the food being thus comminuted, or
crushed, as upon an anvil (Brachionus, pl. xu, 1, 2,

e B - 5
and lign. 5, fiz. 2).

Licy. 5. —Fig. 1, Jawsand Teelh of the FLoscvLania, highly moguifed.

Fig. 2. Jows and Teclh of the BRaciIoNvs.

In some species each jaw is of the shape of an open
stirrup, and the two are placed horizontally, the trans-
verse bars being opposed to each other. The teeth lie
across the arch, and are fixed by one end o the upper
transverse process; the lower process giv-:u support to

the muscles.  This structure is well exemplified in the
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_F:nf.-.-' of the Rotife: {xlign.-'. 1 and 6) and of the Floscu-
laria, (lign. 5, fig. 1)

e -_»-’-'.'\. .

L !

\\

Ligx. G.=—Jairs aud Tee

In other species, with the same type of masticatory
apparatus, the jaws are furnished with several teeth;
gs in the 5'."-"rf.’q.r:a.'ricvrw, or Crowned Animaleule, in
which there are two distinet sets of teeth on each side,

as shewn in the annexed ficures.
H

Lick. I.—Jaws and Teelh of the Steruasocenos, Sghly magnifed.

Fig. 1. Toe Upper SBet of Teeth, marked o, in dig. 2.
z Tiae Dooble Set of Dental Orgpans, {u their natural povition,
Fig: 3, The Lower Bet of Teeth, marked &, ju fg. 2,

Respiration, or, more properly, the aeration of the
fluids, is effected in the Rotiferan by the constant in-
troduction of fresh water through one or more aper-
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tures near the neck, (see pl. xu, fized, ¢); and in some
kinds there are internal oval bodies, composed of gran-
ules, or corpuscles, which have constantly a tremulous
motion, and are supposed to perform the office of bran-
elida, or g”]i.

There are indieations of nervous centres, or ganglia,
in several genera ; and from one to four punectiform eyes
have been obzerved in 150 Hln-r'u-a': in some there ap-
pears to be a g:m:__;lin:u, or nervous mass, nmmediately
beneath the eye. Some kinds are oviparous, dthers
viviparous. An elongated bag or sae, in which the
ova, or eges, arc formed, is distinetly visible; but few
cgas are developed at the same timeg  The oV, in many
specics, equal in size one-third of' the body of the ani-
malcule. They retain their vitality for almost an un-
limited period, and are transported by the water, and
wafted by the winds—for, whether dry or moist, l'|u:-_1£'
remain uninjured—till, thrown ipto the conditions suit-
able to their organization, they become developed, and
the apparently pure waters suc ldenly teem with my riadls
of highly organised beings. Even the adult animals of

Bome :"-]_}L,‘L"li_‘-‘:'-

the common Rotifers, for instance—atter
being nlrll:n't'ni]}' dried up for several years, will start
into life upon the addition of a few dreps of water,
and throw their rotatory organs into full play, as if

rounsed from a refreshing slumber.
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XL
THE FLOSCULARIA, OR FLOWER-SHAPED ANIMALCULES.

Plater 1V, ¥V, ¥1I, ¥1I, VIII.

Tue Rotifera we zhall first examine have one simple,
continuous, rotatory organ, tie |||:i:'gi]1 of which is more
or less deeply lobed, or undulated. The body 1s in- -
closed in a eylindrieal case, or sheath, which is fixed at
the bottom, and open at the upper extremity, from
which the rotator and upper part of the body can be
protruded. This family is named Flosewlaria, from
the flower-like appearance of the body when expanded ;
it lellu‘i:-uri 2% gener, in which are some of the most

interesting animaleules of the whole elass.

I. The Livmxias, or Water-Nymph, (L. cerataplylli, pl.
wl—Here iz a croup of eight individuals, aceidentally
clustered Iugt'I]Il.'l‘-_ of the Hormweort Limnias®, an animal-
cule with an isolated tubular EIIL'ill]l: into which it ean

* 5o named, “becanse often found® on the plant called Hommwort, or

Ceratophyllum.
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refreat and w]tqu‘ conceal the |.|LH.|"|.‘, when the !.\";Lh.-r 18
agitated; as shewn in pl. 1v, @.  The rotator, which is
fringed with cilia, and divided into two lobes, presents
a highly interesting spectacle when ['uﬂ:,.' expanded ; as
in ]JI. v, & The tube, or sheath, is at first clear and
transparent, but becomes of a yellowish brown eolour;
and is frequently coated with foreign matter, which
adheres to its viscid surface. In the young state the
Limnias has two eyes, that disappear with age. ‘The
length of' the sheath and bod y is from one-hall’ to two-
thirds of a line, and thercfore recognisable by the naked
eye. The jaws urur.l teeth are of the type, figured page
55, fiz. 1; but they cannot be sgen in the uxmnpié
before us, which is a remarkable cluster of geveral in-
dividuals of various ages. Four or five eggs are imr-
ceptible within the tube of the largest animaleule,
(pl. v, e ).

II. The MeuicerTA, or Honey Floscularia, (pl. v).—
This is a tubular animaleule, about two-thirds of a line
in length; it differs from the Limnias, in having the
rotatory organ divided into four lobes, the two uppermost
of which are the largest. The species before us is the
Beavep Meuicenta, (M. ringens), so cadled from its
case being made up of little corpuseles, which give it a

granulated, or beaded character. Its body is hyaline,
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(that is, of a erystalline appearance). The sheath is iso-
latedd, granular, and of an clongated conieal form, and is
composed either of lenticular, hexagonal, or pentagonal
bodies, produced by a viseid exudation from the base
of the animal, that hardens in the water. The cn-
velope of the body is at first transparent, the granular
coat being of subsequent formation. If the newly-
hatched young are put into water, and a l]I'UI'I- of a
solution of carmine or indigo be added from time to
time, the caze will be |r:11'l}':bt';1u1|1'e|1; for zones of red
or blue globules will be formed, alternating with
'ﬂ:‘!l.i'[l'; as in-pl v, fiz. 5. A very young example is
seen, fig. 3, with bat one ring of corpuscles, which is
coloured by the carmine: in izs. 2, 4, the same in-
dividual is represented when of more advanced ame,
and the sheath consists of several zones of corpuscles.

: The younz has two eves, which disappear in the
adult. :

Near the neck there are two respiratory tubes, (pl. v,
fir. 5, a &), which are very prominent in the young
.-.-‘t:l}r_'.

JT!IL‘ ‘;"I-IEI.-I!.‘E:II'I'A, Ilkl, r]n:‘ [.riT'l:'I.IIi'.l:-_i, 14 nn ng:g‘;uﬂlng]y
suseeptible animal, concealing itself within its ease upon
the :‘-Hg]ltr:;-'t agitation of the water. It is a beautiful
objeet when.its rotatory organ is fully spread out, and
the cilia in rapid motion.
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IT1. The Frowen-suarep ANIMALCULES, or Flosciula-
ria, (pls. vi, v, viar), properly so ealled, are very elegant
types of the family, and are distinguished by the pecu-
liar character of the rotator, which is divided into more
than fowr lobes. In this beautiful species, the EnecaxT
Froscorania, (F. ornata, pl. vi), the sheath is hya-
line, and the rotatory organ consists of six lobes, armei
with very long ecilia. The body is eapable of being
protruded beyond the case almost to its hase, [1!!. Vi,
fig. 1), and can be drawn in =0 as to include the eilia,
{pl. v1, fig. 2), in which position the sheath is corru-
eated in cireular folds. From the transparency of the
gheath and body, the internal orgam are distinetly visi-
ble. The jaws and teeth (see pl. v, fig. 1, @, and lign.
5, fiz. 1) are seen beneath the pharynx, or eonstriction
of the alimentary canal, and several Monads and other
minute polygastrians in the stomach, (pl. v, fig. 1, 4),
A young one, with two red UJ'L'E,‘-L'\' vigible in the ovisag,
(fig. 2,¢). In another example, (pl. vir), the body is par-
tially protruded over the top of the sheath, within

".'n."lﬂ_l.'_']! arc TII'I‘I:_!L! \\'l‘“-tti_"'-'f_‘].ullﬂ'l Ugg“

IV. The other species under the ficld of view, the
Hornep Froscunama, ( Floscularia proloscidea, pl. vut),
has the rotator divided intorgix lobes, with shorter eilia

than in F. ornala, and these surround a 1101'11, or pru'l WOECIE,
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which iz also armed with cilia, (pL. vim, ). This ani-
maicule is about two-thirds of a line in 1&'”2.{1[!: the
Shi.‘:i.lh, one-third of a line: and the cgo, one twenty-

fourth of a line.

*..-'_* "Ojr"?”? 3
CEDY

N 4
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XIL

THE STEPHANOCEROS, OR CROWNED
ANIMALCULE.

Plates IX, X, X1l
i : .

Twmis iz an exceedingly interesting animaleule, from
one-half’ to one-third of a line 1n length, and is oene-
rally found attached to the stem, and under surface of

the leaves, of the Water-lily, and other aquatic plants®,

* Having seen the figures of the Stephanoceros in the splendid work

of M. Ehrenberg, 1 was very desirous of obtaining living specimens for
examination, not being then aware that this animaleule had already been
collected in England by Mr. Dalrymple. .

Mr. Hamlin Lee, at my request, undertook to search for it in the
pools and streams on Clapham Common, and, after several weeks' diligent
examination of the aguatic plants in wvorions localities, he obtained, in
October, 1842, several individuals on the leaves of the Nymphea alba,
growing in the lake behind Grove House—a most prolific locality for all
kinds of fresh-water Infusoria. It has since been found in other ponds,
nnd particularly in that called the Bleet Sea, on Wandsworth Common,
near the railway station. 1t is comparatively rare, and the past summer
has been remarkably unfavourable for its development,” but few exame.
ples having been observed even in ifs favourite haunts, . While ii\'ing nt
Clapham Common, we were always able to keep n stock of the Stepha-

noceros in glass jars with water containing aquatic plants; but at my
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The Sreruaxockros appears under the microscope

liké a eylindrical vase, as elear as erystal, surmounted

by a crown formed by the converzence of the points of
five long arms, or tentacula, each fringed with about fif-
teen rows ol delieate, short, verticillate cilia, which are
in constant oscillation, (see pl. 1x). The vase contains
geveral badies of different colours: these are the internal
organs, and the Monads and other polygastrians that
have been swallowed. The rotafery organ in this ani-
Illll]L'llIL" it" “‘]:Jﬂ”}' lI]]li!iL!‘ th:u’ Uj. ﬂ!'l_‘i,' l]l’]u_“l‘ Uf‘ tIIL‘. [‘i:IS:}',
It is deeply divided down to its base into five long pro-
cesses, whicli may be regarded as cibated tentacula, for
they are flexible smd prehensile, and employed by the
animal to retain the prey brought within the vortex
produced by the vibrations of the cilia. The arms are,
however, limited in their action, and, so far as my ob-
servations extend, do not appear capable of being
lengthened and shortenced, or of bending outwardly
and laterally, like the tentacula of the Hydra®.

present residence the attempt to preserve these animaleoles alive, even
for a few days, has been unsuccessful, and the eggs have in no instance
reached maturity. As the precaution was taken to supply them with
water from their native lakes, the mortality must be aseribed to some
loeal eondition 6F the atmosphere. The descriptions in the text refer to
observations mode in 1843 by me and my late assistant Mr. H. Lee, now

Conservator in the College of Surgeons of Edinburgh.
* From these cilisted arms, which are arranged around the mouth s
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The transparent ease, or mantle,*which invests the
body of the Hlﬂlﬂiilllﬂcu'u.«', s not an apen i'ighl tubie; as
in the Melicerta, but a flexible integument, which is
thrown into annular folds or corrngations when the
anumal contracts itsell’; and, as the upper margin of this
mantle is attached like a collar round the body, near
the base of the rotators, its bovder beeomes inflected
when the animal shrinks down towards the bottom of
the case, (see pl. 1x, fig. 2), the tube being then Like
the introverted finger of a glove. In this position the
tentacula are |Jl‘u1|.]__;l1[. close ln;_';t,'l[wr. side I.l.".' :-1{1{:-; and
when the ereature &s about to protrude, the extremitics.
of the arms first appear united iwto a poitit, which
gradually lengthens, till the rotatory organs are wholly
excluded, and assume the form of an clonzated dome, the
hase of which surrounds the mouth.  In some positions
the erown is depressed, and rescinbles in shape the cu-
pola of a mosque., From the different phases assumed
[._~.- the Etuplmuuu{-rus. and its constant ;t*rll‘.‘ll.y when
\'.II‘_",'i.l'I'hI.l::.-"—-rl_l't' it will shrink into its 1'|'_1,'.~=1:1[ eell the hl-
in the morine polypes, (the Bryozos, or mosa animals, g0 named from
their investing other bodies like moss, of which the common Fiusira is
an example), the Stephanoeeros may be regarded as the ink which unites

the Retifera with the eilic.drackiafe (arms with cilioP polypes. The

menner inwhich the arms of this animaleule are protreded and withdes
-

.
will remind the experienced ohserver of the similar action in the Flustre,
&e, oo

F
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stant the stage of Yhe microscope is slightly struck, and
as quickly reappear and vibrate its eilin,—and the in-
teresting internal phenomena it presents, it is an abject
of all others the most caleulated to arrvest the attention,
and ;;'l‘;lTH:v I]u'll,,‘II]‘il-.-ir}' of the gL'IIL']“:ll I.J|!J.-'g_'!‘1.'4.=1‘_. as well
as of the accomplished naturalist®.

The Stephanoceros has a single red ocellus, or eye-
speck, in its young state; and there are near the base of
the roiators two minute t'n_ll]]t] ]:sﬁv:]hr.-s at the :.nl‘i:__:in of’
cach arm, (pl. . fig. 1, a), that are supposed to be
ganglie, or knots of nervous matter. On each side the
body, in every specimen that came vnder my examina-
tion, a dark oval geanular mass was observable, (pl. x,
tig. 1, &), which, seen with a high power, appeared to con-
sist of corpuscles that were always in tremulous motion.
These bodies would sometimes spread out very consi-

Jderably while under view, and the corpuscles were

then more distinet and less closely agoregated. These

#® There will be found considerable |l':.-|'r£~|-um.'_\' hetween the I:Il.'.al.'l'i.]I-
tion in the text, and the figures of Stephanoceros Eiekornii given by
M. Ebrenberg, and repeated by M. Mandl, { Traifé prafigue du Ai-
croseope. Paris, 18397,  The Clapham Stephanoceros is probably either
a different species or voricty.  If it should provie to he specifically dis-
tinget from the Prussion Stephanoceros, I would propoze to name it S,
Ehrenbergi, os o tribute of respect to the illustriows philosopher, whose
labours have so lurgely contributed to the advancement of physiclogical

sCienee.
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OrEians 1H'.lilh.'l] ly perform the function of rills, or bran-
ehie.

There are visible museles, by which the motions of
the body are effected. The stomach iz ample, and situ-
ated immediately beneath the mouth: it generally
contains Monads and other minute Infusoria, (pl. 1x,
fig. 1, d). There are two jaws, armed at their ex-
tremities with four free teeth, the action of which is
very discernible, (pl..wx, fig. 1, ¢, and lign. 7, p. 56),
and it iz amusing to watch the movements of these
dental organs when tearing the food. Ehrenberg men-
tions having seen a Stentor grasped by the tentacula;-
and I onee witnessed a similar eaptufe.

The Stephanoceros is ovo-viviparous; that is, it
increases by eggs which are hatched ere they escape
from the sheath. A cluster of eggs may generally be
seen in the owvisae, and one or two advancing to ma-
turity, (pl. x).

Tue DevEvormeExT oF TEE YounNo IN THE STE-
ruANocERos.—As the progressive 1i1-1.':-|nprm_-u!'. of the
eorrs and young of the Stephanoceros has not, I believe,
been made the s'lﬂ.[ii."ct of aceurate obezervation, I shall
here introduce a few particulars which came under my
notice when investigating thie organisation of this ani-
maleule in the sluiug and summer of 1843,

F2
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In several individuals one or two enlarged ova were
perecived, and these were situated on the side of the
body, (pl. X, & ¢). The first perceptible change was the
gradual appearance of a dark nucleus in the largest
o, “Jl. X, f]s_{ 1, ¢), which increased till it nm'ulri'.;{l
the whole of the ecavity, except a narrow pellucid
border, flrL x1, fig. 4, F). A slow ?"l'ltli‘t".'liltlﬂ'l'g.' o=
tion nmow became manifest in the inclosed embryo,
which in a few hours assumwed a definite shape, appear-
ing like a soft, clongated, coiled up body, the head
being bent over the other extremity, (pl. x1, fiz. 4, ¢).
The movements of the cnbryo coon became more
frequent and powérful, till at length the ege burst, and
the young animaleule escaped into the eavity of’ the
sheath, (pl. x, fie. 2, &). In this stage it was of an
elongated conical fizure, having the largest extremity
fringed with cilia, and might readily have been mis-
taken for a Stentoi, or similar polygastrian.  The
young one, in the instance described, made its way to
the bottom of the sheath, from which, at the expiration
of' three hours after its liberation from the egg, it

escaped, and swam freely in the surrounding water®.

% In another individoal, according 1o the observation of Mr. Lee,
roi |

the young ome (from the uppeomost épe, pl. x, fig. 1, ¢) czen
from the upper extremity of the sheath, near the base of the rotatory

Orgar,
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Thirty hours after its liberation fron: the sheath of the
parent, the young Stephanoceros maintained the same
:_r\q_‘tl[_‘t':ll appearance : but it had increased in size, the
cilia were larger, and their action more powerful ; and
a cluster of four (or five) sub-conieal papille was per-
ceptible within the body, (pl. x1, fie. 1, a); these were
probably the rudimentary rotatory organs.  Eighty
hours after birth the young ereature, when partially
{‘lu'll]".tI:EI'_'il_.. .'1]|;|L'.'11'L'II s in 1:] XI, IIIE': 2. |'1‘]11.0 five mam-
millated projections fringed with cilia, (four only are
shewn in this aspect), on the upper margin, are cvi-
dently the rudiments of the tentacula. The position of
the stomach is indicated by the greew colour of the food
that has heen swallowed.

The development of this individual was traced no fur-
ther:; but in another, obgerved from its exelusion {rom
the egz to the 1.-'11__:||t_'.'—{1ml'l|1 |'umr? the arms were more
produced, (pl xi1, fiz. 3, @), and_ the digestive organs
very diztinet, U."L X1, ﬁg. 3, 0) In this u:mm]plu the
young one did not escape from the sheath: the parent
died about ten hours after the egg burst, and its body
soon decomposed. The young one continued to grow,
though inclosed in the sheath, till the eighty-fourth
hour, as shewn in pl. x1, fig. 3, when it expired. No
traces of a sheath or mantle were observable in any of

these specimens, nor was the red eye, described by M.
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- 5 i
Ehrenberg, detectcd in the young upon which the pre-
1'E!|;I1'[1::': H]"!“{"'I"A.':'I.“L‘ll‘? wWenre IlI:U[!'.

1 was unable to watch the further progress of the
young Stephanoceros. It s probable, that, atter o short
term of freedom, 1t becomez fixed by the base, and

32 I - I . H L
paszes through successive stages of development to ma-
turity .

®* The observation: described in the text were made while saffering
under a gevere indizpozition, which u'::illl.u- Y compelled me to abandon
the investigation. 1t was my intention to renew it under more favourable
ciroumstances, but, as this has hitherto been impracticable, this imperfect
notice iz ingcrted, in the ||-l|'l.' of i.:n'.:|I1l"i.I!'.T" other observers to follow up the

meguiry. 3
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KITL.

THE ROTIFER VULGARIS, OR COMMON WHEEL-
ANIMALCULE,

Plafe X11.

I the water first examined may be noticed scéveral
elonmated lecch-like animaleules, swimming about in-
every direction, pow winding their way among the
swarmns of lesser beings, then fixing themselves by one
end, and protruding from the other extremity two eups
fringed with cilin, which appear to whirl round and
rifund like a pair of wheels on their axes; or sud-
denly drawing in these organs, shrinking up the entire
body into a globular opague mass, and leaving no
part of their internal organisation visible. These erea-
tures are the Wheel-animaleules, eommonly so called,
and were the first :-'i:l{r:.'it!.-' of the Rotifera that :Lll!'.'u:!ud

the attenfion of the carly observers®,

-

¥ The Rofifer vulgaris was first figur ed and deseribed h}’ Lecuwens
hoek in 1702 ; and more fully by*Baker in 1744, Sée * Employment
for the Microgeope,”” pl. x1, p. 288 ed, 1785.
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The family to which they belong® comprises the Roti-
{eis which are furnished with a pair of simple, nearly
circular, wheel-like rotatora.  The |r|u:|_~.' iz cither i.*:.'l'lti-
drical, fusiforin (spindle-shaped), or vermifornd, with-
out a case or sheath, but L':|E|:1|-|L.' of i.‘“ﬂTI':U.‘[;II}: into a
;:]uhul:u' mass by the involution or withdrawal of the
upper part of the body into the lower, somewhat after
the manner of a telescope. There are many species,
which are arranged in seven génera; most have eyes,
and tiseernible internal muscles. The species before
us (pl. xn) will saffice to afford a full illustration of
the organisation of this interesting group of animal-
cules; and as it is abundant in every pool and stream,
in every phial containing water with decomposing vege-
tables, and may even be obtained from the dry sedi-
ment in leaden troughs, the reader, whose curiosity is
awakened by the following remarks, may readily pro-

clre :'-lwt."ltui:tlb for examination.

The Coxmyon WHEEL-ANIMALCULE, ( Rotifer vulgaris,
pl. x11, fig, 3}, is frowa one-quarter to one-half of a line in
length: its body is of a whitizh colour and fusiform shape,
that is, largest in the middle, and tapering towards the

ends, the tail part being the smallest. In the middle of

® Philodinea of Ehrenberg.
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the upper extremity of the body these is a protuberance,
or trunk, on which ave two round red eyes placed on
ganglions, and a soft eye-speck. On each side this
trunk is a rotator, l'u11.f~i:-'~111!;_: of a semicircular cup
fringed with strong cilin: these organs are commonly
called the wheels. There is a respiratory tube, for the
{ree passage of water to the interior. The lower ex-
tremity of the body is furnished with a tail having six
points when expanded,  The upper part of the aliment-
ary eanal has a constriction or pharynx, which is sur-
rounded by four hemispherieal muscular masses, placed
nppu:ﬁtr to each 1‘;IT.IIL'1‘ in a cruecial I:i'lslﬂim: anil these
are very manifest when in action., The pair of jaws,
with tu!ll:, are of the Lype ﬁ:_;ut’(-:l and deseribed in
p. 56, and may be distinetly seen even in the em-
bryo. The nature and relative situation of these se-
veril parts will be best understood ]l_!,' reference to a
highly magnified view, by Ehrenberg, of a Rotifer
with the wheels displayed, and of which pl. xu, fiz. 3,

iz a reduced figure.

a, The trunk or proboscis on which the eyes are placed.

&, b, The rotatory organs, or wheels, The spiral course of the eddies in-
duced in the water by the action of their eilin i indicated by the
AFTOWS.

¢, The respiratlory tube.
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d, The jaws, nraed 'l.'l.'iu: teeth.

e, . The digestive organz colonred by a solution of carmine swallowed
by the animal. The direction of the currents to and from the
J
mouth, cceasioned by the eilin arownd the entrance of the ali-

mentary canal, is shown by the coloar.,

S, Four bundles of long internal museles, by which the body is con-
tracted and extended.

§» An egg in the ovisae, containing an embryo, in which the eves and

juws are diseernible,

A, The tail, or r--.'.].i.l.']l.'.

Of the organs above pointed out, the rotators are
those which ;Lhr::j.':‘- excite most 5m'[tri.~'~v; for, notwith-
ﬁl’:l]ltli]]g ".'I.'}L'lT ]:I.'I::_" llt'i_'ll :‘illlk?kl i[l l"'."{lr]'.'l!!'.llil_ﬂ'l LJF []11""[]'
true nature and action, the inexperienced obzerver will
find it difficult to divest himself of the idea that they
:1'["'““]."\' I.II! move l'HlE]]‘[ ].“:U." \\']:Il'l."].:‘1, “H:' I]ll.'}' aprpear to
I't.!‘l.'{l].‘l.'l' 1".*]11E'|.ll]l|"|l."]_\' ill CHLE l]i.]'l_'l._'[ii_rll_.. hL'L'.'ll].:_"L" one set
of the vibratory movements of the rows of cilia is alone
]n&r:_‘ﬂl-tﬂn!u. ( see lign. 1, page 335). Each rotator has
from fifty to sixty fine cilia, which when 1'1!;1‘;1[I11g form
twelve or fourteen groups: each eilium swings round
on its base, producing a motion like the rotation of the
]Iu"lﬂll arm. 1i.l'lvl]l.flll any ﬂ'ﬂ'lli.llll'it!:__; matter i:_", il]l!'f_“_l_“!’_"l_‘i,]
into the watar, the directions of the currents caused by
the cilia are very manifest. Those produced by the

rotators are gyratory ; those by the orifice of the mouth
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(indicated by the eolonr, pl. xir, figr 3) arve scen passing
down to the .-11nrn:u-]1; and at the cons 1'51'l'mll, or nack,
Ihl'. ]JJH'EIH.‘IL'H HIH.:‘..' llﬁ" EI':H'&_‘E]. i'll i f_:erI.lI]'l[lliH'I.ﬂ |i'|'|.','! I.I'{'I'I'I.'I
the mouth to the internal cavities, The motion of the
rotators is voluntary : it can be instantly arrested, and
the ormans drawn out of rif_‘ht. ani :Ilj_{:Lin pn_niru[luﬂ, at
the will of the animal, When the wheels are drawn
il!, 1I"n-"I:I‘I.Il' 1]](_‘. |h]i|:-.' l'L‘II]:11]1ﬁ l!:‘itl'“l][!t‘l? ll[lll .ITE 1."”"1{ I]n_l—
jecting, they appear like two flat semi-elliptical disks,
immediately above the jaws, (pl. xm, fig. 4, b, b).

An individual fixed by its tail, and having its body
much contracted, is shewn in pl. xn, fig. 7.

The Rotifer is oviparons, and goos in progressive
stages of development may generally be scen within the
body. A young one just escaping from the egg is re-
111'4:51;*nlu1 in Iul. X1I, ﬁ:__r. 5. The increase of this spt-r:iu:s
is in a ratio almost incredible. Ehrenberg has ascer-
tained, by direct observation, that from a single indi-
vidual a million may be |r1‘m|llm*.{l h:..' the tenth {hl_'l.'.
four millions by the eleventh, sixteen millions by the

cighteenth, and =o on.

Such iz the organisation of the Rotifer, ns seen
under a good defining power. The mode of obtain-
ing these animalcules, and the varied appearances, and

diversified shapes and attitudes which they assume, are
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Th
graphically deseribed by Baker in the following ex-

iract: —

¢ If the water standing in lead gutters, or the slimy sediment it leaves
behind, has .|II:||“|IH_: of a reddish eolour, one miay almost be certain of
finding the wheel-animals therein : and if, in sammer, when all the watep
is dried up, and nothing but dust remains, that dust appears red, or of 2
dark brown, one shall seldom fail, on putting it in water, to disclose multi-
whulez, which are, indeed, the animals them-

tudes of minute reddish g
selves, and which will soon change their appearance ; for in the space of
halfl an hour a languid motion begins, tI:n: globule turns itself about,
lengthens by glow degrees, and Il-:'-u,":'u:n'-i n 1.||:' form of a transparent ca-
terpillar ; and appears lengthening out its body considerably at some
times, and contracting it as much at otherz. Itz motion from jll-.l.l'!t' to
place is likewize then performed in the manner of such creatures: fixing
first its tanil, and extending its whole |:.-l.l-.]_'|.'; then fl..-h'l!'ui!:_'_: its head, and
drawing up its fail to it, :_:{'a' pl. x11, fig. 6} ; and 20 on, by which it gets
along pretty 'I.I.EIIIII.II.}'.,. Bot one shall ofien behold it changing this ap-
pearance in an instant, and assuming a form extremely different ; for its
snout being [lll!ln] somewhat inward, the front end becomes elubbed, and
immediately dividing, exhibits most surprisingly to view a couple of semi-
gircular instruments before unseen, round the edges whereol many little
Jﬁdfﬂ'”m (cilin) move themsclves very hri.-xkl!.; sometimes with a kind of
rotation, and sometimes in a \"‘.].Il._-l-:'ill:: or trembling manner. An opening
0OF t|:||,rll1||. ::140 appears mn the !I||.!dr|.]-,* 11{"[1\'!;%1: theze two =emicircles.
When in this condition the animal is often seen to unfasten its tail, and
swim along with a great deal of swiftness, seemingly in pursuit of prey.
When the fore part of the creature first appears to open or divide, the in-
struments above deseribed, which, when fully protruded, resemble a pair
of wheels having a guick rotation, coming then but a little way beyond
their tubular cases, and being in that condition like round picces of paper
folded in the I]1id_{1]1.'.. or funnels whose sides are flattened almost together,
seem only like a couple of semicircular parts, about the edges whereof

swwhat are seen afterwards like the tecth of wheels appear only as little
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gpicula, having a nimble and continual vibrading motion uswards amd
downwards ; whereby the water becomes greatly agitated, and is hrought
to the animal from several times the distanee of its own length.  As the
creature is :'.I.]lil.'llll.! of thrusting out these wheels, or deawing them in ns
snails do their homs, the fipure of them is different in their several Lt:-gn'q'ﬂ
of extension or contraction, or according to their position to the eye of

the observer™."

.Jﬂ”.ll."\-.lﬂlil illl:-

:n]t'c:n!}' been made to the L'\]1I'Illll'l|1|1:1l':|' 1‘..'l!'~li‘.|-|:|.' of life

Resvuscitarion of Ture Inrusonra.

with which certain spuecicss of [nfusoria are endowed,—
a phenomenon which did not eseape the notice of the
;;;l|-]_1.- mi.l'-|'n,-'-'+_-r-i|i-_'l.-'. That the egrirs of the m'ilmr'uu.-'
kinds should be *‘found capable of 1]1'1.':-11r[:|m'u1. for a
long period after their cxelusion? would not exeite
much surprize; but that adult animals, possessing eyes,
museles, nerves, organs of respiration, &e., should revive
after 1:1-111:_-; dried up to dust, 15 a 1-]|L-|m|nvm:u 80 siart-
ling, as to require the most satisfactory evidence, before
the possibility of such o resurrection could be admitted.
The statement, with some lilnimi'lull, is however un-
rpu:.-sih:n;ﬂd:.' true; for lhuugh it 1s not to be supposed
that any animal could revive if it were quite dried up,
yet 1t is certain that some species of the Infusoria will
remain in a dormant state for years, if' buried in carth

or sand' apparently..dry. Some Rotifers were alter-

* Daker on the  Employment for the Microscope,” pp. 200—277.
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:1:1I|:]_1.' dried and rerdered dormant, and then revived by
the- addition of water, #welve times, appearing at each
successive resugcitation as active as at first®. Pro-
fessor Owen mentions having witnessed the revival of
an animaleule, (a species of' Aretiscon); which had been

pr zerved in -.]l':.' gand four yearst.

In this respect these animaleules resemble certain plants, whose te-
nacity of life is such, that they preserve their vitality, hike seeds; for many
VEArEs Aosses that hed been dried mor a century have revived after im-

mersion in water for a few hours.

+ Hunterian Lectures for 1843, p- 40,
C 2% PR) (RS D
N
e AR
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AlLV.
ANIMALCULES WITH SHELLS.—TIE BRACIHIONUS, OR
SPINE-BEARING ANIMALCULE.

TrHERE is yet nm_-_l;innir of animaleule undeseribed,
in the drops of water which have afforded us so fnany
interesting objeets for investigation. This belongs to -
the group of l:I.J.tHi'!'.'L which have their bodies pro-
tected by a firm sub-cylindrical shel], or carapace. Its
form is that of a vase, with a retractile forked pedicle
IH'I“‘L'I."I‘IH:._E 1‘['“”] l]H' !I.'l"‘i". rf‘ht'n' are two ﬁlrl!i‘it'ﬁ‘l]ﬂ-
der view, (pl. xmn, figs. 1, 2).

L. The Prrcnenr-suaren Bracnroxus, (B urceolaris,
pl. xu, fig. 1).—This species has a smooth shell, with
z1x short horn-like processes, or r-lr]n:-r'-. on its {ront part,
l|1]ll tll'l.i‘ ].”"u'\.'l.'l' l'[l.l] I:'Hlll]l.-li_l.{. rl‘il{! }.I{H]Jr' ]"‘ \\]Ii:h'. flr:‘!”l.
one-sixth to one-eighth of a line in length, and fur-
nished on the upper part with a pair of lobed rvotatory
organs, composed of five portions. The jmws have five
teeth at the free extremity, and may be.regarded. as

dental hammers divided into sharp spines, which erush
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the food upon the little block or anvil beneath, (pl. xur,
fig. 1, a, and p. 55, lien. 5, fic. 2).  This ereature has
one eye, which is quadrangular, a respiratory tube,
and trembling organs (branchie) i the interior. It is
m-iImrnus. and the eggs are attachied to the IlLII.]_:,.' t1ll

the young are hatehed.

II. Baker's Bracuroxus, (B. Bakeri, pl. x11, fig, 2).
—The shell of the other -"]‘,';"-'5"-". is scabrous or run:_;-h.
with =ix unequal .='i|i1u-:= on the upper, and two very
longz lateral ones on the lower end: its jaws are shewn
in p. 93, fig. 2, a.

These minute bgings agoresate together in number-
less my l'[:Li.E.:-‘. s0 as to form whitish masses that float in
the water; after the death of the animals the shells
retain their form, and acecumulate in layers at the
bottom of pools, lakes, &e.

H'I'li.LT,'!. oF LI,\II‘. AND FLINT FORMED BY I.\J"]'.‘\?{IIH.'I..-
—In many families of the polygastric Infusoria, the
cases, or shells, consist cither of lime, silex (flint), or
iron; and these retain their form and structure for un-
limited ih‘l‘iﬂilﬁ of' time, From the inconceivable num-
bers of these shell-animaleules which swarm in every
hU']}' of water, whether fresh or galt, and the immense

rapidity with which the gpecies increase—by spon-
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taneous fissuration, gemmation, and ova—extengive de-
I:n:‘itﬁ or strata of their eases are {:u_uu.-:'.tuull_',’ ['q_rrm'mg.u.t.
the bottom of lakes, rivers, and seas. HHenece.have
originated the layers of white ealeareous earth common
in peat-bogs and, morasses,—the tri]mli, or polishing
slate of Bilin, consisting wholly of the siliceous cases of
animaleules,—and the bog-iron, composed of the ferru-
rinous shields of other forms of ]’u_nl}'{__{:uﬁtriu, In short,
the extensive and iuj‘]r_ul'l:u.!L changes that have been
produced on the earth’s surfuce by this agenecy, in the
carlier ages of the physieal history of our planet, and
those of a like nature which are goinz on at the present
time, are in the ]Ifghi:ﬁt :lcgruu ill!l;.']'-:;lin:r. and have but

lately become the subject of scientific investigation *.

* For an account of fossil animalcules, see ' Wonders of Geology,"'
vol. ii, P- 798 : 4 Medals of Creation,"" p. 215 ; and 4 'I']|||lr["||lu on a
Pebble,"" Tth edition. Vide Appendiz.
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XV.
REFLECTIONS.

Avn the different kinds of' animaleules contained in
the water placed under the microzcope at the commence-
ment of our investigations having been examined, we
will remove the glass slide between which they are
confined, from the field of view: and now, a small
twiz, and two or: three minute leaves, with a few
flakes of mucusz, and a turbid condition of the water
from the presence of ecarthy particles, are the only
objects the eye can discern. All the diversified forms
of life that were sporting in the apparently wide waste
of water have vanished from our sight, and are as
though they were not; yet what a world of wonders,
what a marvellous tlisi bI:l}' of Infinite Wisdom, are there
concealed! Within that narrow space, the microscope
has shewn us the mysterious principle of vitality em-
bodied in structures’of which we had previously mno
conception ; and under conditions, which, if' estimated
according tc our experienge of the visible ereation,

would appear incompatible with animal existence.




REFLECTIONS. B3

Were we to describe the facts that” have comd under
our notice to persons unacquainted with the optieal
powers of the microscope, and tell them, that the feem-
ingly particles of earth in the water, are creatures of
various forms and structures, endowed with life, and
the capacity for its enjoyment ; that those flakes of
mucus, are aggregated thousands of animals in the shape
of flowers, which increase, like plants, by buds and by
gelf-division ; that some of-these ereatures are carni-
vorous, feeding on living atoms more infinitesimal than
themselves; that others are herbivorous, and nourished
by particles of (]:'m:m]m.-'u_-i] vegetables, too minute to -
be wisible till accumulated in the Mternal. argans of
the animalenles; that we selected some of theze ani-
mals, and caused them to swallow carmine, and thus
imparted a red colour to their digestive organs, and
rondered their structure more Uh‘-‘iul].—é; that some are
ﬂ':-tf, and roam 'l]ll‘{lli:.__'h the watemr at 1!].1._':1.*-'LI1'{!',—U”II1,_'1‘:$
.‘!h\':l}‘:: SL"i|L?11[L|r}',——{1t|lr_'1‘r!. locomotive in ;,-mnh, and
fixed to one spot in after-life; that many have eyes, the
number and colour of which can be distinguished ;
that the difference in the relative magnitude of these
creatures is as great as that between a mouse and an
clephant ; that if the water in which these "beings are
now immersged be allowed té evaporate, anil the sedi-

ment become as dry as dust, and this be moistened
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three or four yeais hence, many of the individuals at
this moment :-|H-L‘Ii|!'|g tll'l'nl.lgh the water will be  rve-
suscitated and appear in full :u:!hi[}', :1][]m11:_:]1‘ hiaud Iin-_\'
remained in their native element, the term of their ex-
1=tence would have extended but the 1t:_',']l a fow :1:1}'.*.—
thus realising one of' the beautiful fictions of Arabian
story ; would not this statement be deemed 1|nwu|'E]1}-
of belief’? would it not be regarded as improbable and
a8 extravagant, as the wildest chimeras of the imagina-
tion? And yet such a narrative would be but the
simple truth; an unexaggerated, unadorned, matter-of-
fact summary, of the phenomena that have come under

our observation! «
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i

XVI.
GENERAL REMARKS ON THE INFUSORIA.—
CONCLUSION.

Tae Infusoria, likg .animals of higher organisation,
suffer and perish from sudden transitions of 1.:1“-
perature. They die in ice; but, when the water first
congeals, each animaleule is surrounded by a moist,
space, caused by the ecaloric libermded from its own
!HH.]_‘\" e J‘L i]l_!._‘:]l 11.‘"I1H:1'I'ltl1'l'i.f :ﬂ."(.l di"‘ﬁ['l.‘l'l_‘f."\ I].ll_"l'ti: ‘;-;:-DI'—
ticellae often die under the microscope, if exhibited in
a hot room. Atmospheric air is a8 necessary for the
Infusoria, as for the warm-blooded animals. They are _
killed by substances which affect the chemiecal composi-
tion of the water; but the strongest poisons, if’ only in
mechanical suspension in the fluid, exert no influence
upon them. Fresh-water specics inktantly die if' sea-
water be suddenly added, though the latter may swarm
with marine species; but they survive if' the mixture
be gradual, and many kinds inhabit brackish waters.

o~ -

* Ehrenberg.
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]I'I.’.Il."':'ll'i:L 1[1\\'.’!}'3".-.'lill1-f_‘."|.l' ill \'L':_ft"[:lllll" I]]"II!—'EI!H.“. hilllf!t‘\'
beeause their ova or germs, being everywhere present,
find in such fluids a proper medium for their develop-
ment: henee the same kinds of infusions do not ;|,|w,-1}-5
contain the same species of animaleules,

The atmosphere, which is always charged with in-
finitesimal particles of matter, both organic and inor-
ganic, wafts in every breeze immense quantities of the
sporules of plants®, and of the ova of animalcules.
The rapid increase of the Infusoria yields a never-
failing supply of their germs, and countless myriads are,
therefore, everywhere ready to burst into life, and go
through their assigned phases of development, when
II]JICL‘(] IIIH]UI' 1.EIL' f{!]l!ti[itlni L"IJ('["E.’E]I‘T rt!ﬂili‘ll’t“[‘l h}' tEIL‘

type of organisation to which they belong f.

* The sporules of some Fungi are s0 minute, and cccur in such im-
mense numbers, that in a single individoal (of Refiewlaria) more than ten
millions have been counted ; and they are so light and subtle, that they
are dispersed by the slightest agitation of the air, and even by EVIpOTa-
tiu[l. The germs of these minute and simple forms of vegetation must,
therefore, always be present in the atmosphere.

T The Aecari observed by Mr. Cross in the flulds of his galvanic ap-
paratus, cannot justly be regarded as offering a valid objection to this ex-

planation of the phenomenon. The appearance of these Aeard, notwith-

standing the presautions employed to exclude or destroy their ova, in the
experiments of Mr, Crogs and Mr. Weekes, does not present the same dif-
ficulty as the occurrence of Enfozod in the chambers of the human eye,
ke,  Bee Appendix,
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Though the influence of licht is dhvourable 4o infu-
sorial life, it does not appear to be absolutely necessary,
for many kinds of animaleules abound in the waters of
deep mines, which are always in impenetrable dark-
ness, »

The ordinary duration of life in the Infusoria varies
1'1'u‘r‘:l a few hours to several days, or even weeks: Ro-
tifera have been traced to the twenty-third day of their
existence. The :lv::lia <;i'ﬁlhi':~'i.' animals s generally

gudden ; but, in some of the larger species, conwiilsive

struggles attend their dissolution.  Shortly afier death,
the soft parts t':'l]liril_jc decompose, and all traces of their
beautiful structures disappear: the gspecies which are
furnished with earthy cases or shells, alone leave durable
vestiges of their existence *. ;
The exceedingly small proportion of solid matter
that enters into the composition of these animals is re-
markable: from aggregated myriads and myriads, a
few atoms of dust alone remain! If it be supposed
that the bodies of the Infusoria are too minute to afford
any conclusive evidence on this poiat, it’ may be re-

|'|.'|:'|_|'k[‘LI i!]:lt. illl} BILING II]IIL‘:IIIIIIII’._.’]H]II AppHears iIl l’l_‘rt:'lill

* The oceans that deposited those ancient gedimentary gtrata, inwhich
no traces of organic remains have been observed, (and are therefore called
by some geologists azoic), may, consfquently, have been is densely peo-

pled with gelatinous organisms as the existing eeas,  See Appendiz,
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other asimal structures: for ux:lmpl.-. in the Meduse *,
ALY of which are of considernble bulk, some a yari
in diameter, and several pounds in “'ri-c_fhl. yet, after
death, their entire stroeture |‘.1|1i11|_'_.' melts away, and
the only solid residuum is a thin film of membrane,
weizghing but a few grains.  The Physalia, so familiar
to voyazers by the common name of  Portuzuese Man-
of-wart,” and which skims along the surface of the sea
at !"J].L‘":'I.:*'I.'II'{‘, 'I.I!;;]].“’:‘r it:\? litf;l" CIreést.as n ."‘:'I.E]., '.Itl.(] ﬂ.!llﬂ_!i'l .'lEJ'-
pearing in mimie flects of thousands on the ealm expanse
of the ocean, consists only of an oblong bladder wrinkled
into a crest above, and sending off niunerous attenuated
filaments from below. When taken out of the water,
it shrinks into a shapeless mass of jelly, and all its
substance evaporates, leaving a portion of earthy mat-
ter, relatively as inconsiderable as the residual dust of
the innumerable hosts of the Imfusoria. Thus, in the

Meduse, as in the animalcules, all the functions of

.* The Meduse are those elegant hyaline eup-shaped gelatinous ani-
mals, J:'ummnnij'-hnmlf by the name of Jelly-fish, or Sea-blubber ; and
which, in the warm days of summer, way often be seen swarming in
thousands in the sea near our coasts, as at Southampton, Portsmouth,
&c.  IF one as large a8 o saueer is caught in the hard, and token out of
the water, it intantly collapses into o small mass of jelly. ' A Meduos=a
weighing two pounds when first taken out of the sea, doed up to only
thirty graina of solid II::LI‘.lL'r."—P:".r;;ftaJr!.rr Owren.

+ Physalia pelagica ; soe Vignette of title-page.
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\'il:lﬁt_‘r are ]m:l'f".:rlll{.‘f] '|':_1; structure?, whose eonstituent
1 substance is scarcely more dense than the surrounding
clement in which they dwell; yet, in these fiail tene-
ments, these mere definite aggoregations of globules, life
is for awhile emshrined, and confers the power of re-
sisting the chemieal and mechanical effects of external
agents, of traversing the oecean, of pursuing live prey,
of taking cornisance of danger, and of vsculﬂng from
its :Lpllrn.'u"l!. But the moment that life :11_*.5!:1”5, the
materials of which these ilr:__[.’ltl;:illl.‘* are rnmpn.-:ucru], re-
£ leased from the dominion of the laws of vitality, are
_ resolved into fluid molecules, and rapidly pass into their
original elementary condition. -

Fixan ErFects.—With regard to the consideration”
I}f. I_h(‘. EL‘HL‘I':[] lﬂll'l WOS0E ill th{’. {_'ﬂ{l]][ﬂl'l}' !_!i. N:l'.lll'ﬂ_} '-\'l'l.‘lﬂll
these invisible beings are destined to effect, I would
leave the intellizent reader to draw his own inferences
from what has been advanced; being convineced, that
no well-regulated mind ean rise from the contemplagion
of the marvels revealed by the mieroscope, without
I}Ui!lg 80 lli'{_‘l‘]}' illlIil'{“S:‘il"!l] ‘l"-'itll L SCNse l_]fl| Wi, ﬂr
!llllll.iih}', and ui‘(]ulrmu]mn:u, as to be secured from the
arrogance and Iln‘ﬁuml:-l.iun of ut!'l.-mpfing o intl-rpl‘ul
the final purposes of the Erenxarn, even in the minutest
of ms works,

.
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We nmay, indeed, take cognisance of some of the ob-
vious results of the operations of these living atoms;
such, for example, as their influence in maintaining the
purity of the atmosphere and of the water, |1:,r the
conversion into their own structures-of the particles
liberated by the decomposition of the larger animals
and vegetables; and, in their turn, becoming the food of
other races, and thus :Llilu'l.“ng the means of support 1o
creatures of a higher organization than themselves,
We see, too, that many species, after death, give rise
to the formation of L'ﬂl‘[]l}' le:llﬂ‘:'i[-‘i at the bottoms of
lakes, rivers, and seas, which, in after-ages, may be-
come fertile tracts »f country, and the sites of large
communities of mankind. DBut in this, as in all at-
tempts to interpret the mysterious designs of Pro-
vidence, we are but as “beings darkly wise;"” for it is
|'1‘Ul]ll.l‘1l" l]"l::'l.t I]];'l'll:." l;_lj'1 1'hl.'_" moEt ."L"I'-I.i_lll.."h '[I'IH]:HH(_.‘.'? “'Ilil'_‘h
affiiet 111;111:11511_1.', are l}l‘ljlll_]t‘i_‘l:]. by Eu*uuli:u' states of in-
visible amimaleunlar life.  From some periodical and ex-
H;.j;_:‘ﬂﬁﬂud condition of Ilt".'l.'ll.ii]ll:ll.:lll. 1!:1&'[11.'“1:1!‘ SEJ{'{‘.il!H,
too minute for the mhost powerful microscope to desery,
may suddenly swarm in the air or in the waters,
and penetrating the internal veszels and organs, exert
an injurious Jinfluence of a specific charncter on the

limng membianes, and fluids, of the human frame,

And from this inscrutable agency may, possibly, ori-
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ginate the Cholera, Influenza, and® other epidemic dis-

cages”

]

I xow take farewell of the * Countrous READER,”
who has indulzently accompanied me through this im-
perfect attempt to illustrate some of the important
subjects, involved in Flilr IJI]:I.’:]'{;%‘UII].(‘.Hl im-'m:l.igut.irm of
the Invizsible World of Being. Amply will my Libours
be rewarded, should they induce any of the young*
and intellizent I:n enter upon a 11:_11lutmcut of g-n'n:nu
20 Il‘[lli_h with |r|11 rest and 1|1-1:|11L{|nr: and which is in
the highest degree calculated to exert the most bene-
ficial influence on the character, by leading the mind *
from frivolous and unworthy pursuits, and exeiting in
it those aspirations after truth and wisdom, which ele-
vate the soul above the petty I::v:.-r'mus and prejudices of
common life. “For who ean '1_*1_111t1_~1|'11r]:|.h: the mar-

vellousness of Gon's works, and not think his best and

*

* For a full and able consideration of this most important and inter-
esting question, the reader is referred to * Medical Notes and Heflee-
tions,"" (by Henry Holland, M.D., &e.; London: 183), chap. xxxiy,
“On the Hypothesis of Insect Life as o Couse of Discase.' In the
opinions of this eminent medical philosopher on this ;Hbjl.:l.'r. 1 entirely

CONCUr.
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most adoring thoughts on the subject®?” And this
saluiary tendency it possesses in common with every
other branch of natural knowledge; for such is the
consummate perfection of all the works of the Crearon,
that whatever path of inquiry we may select for our
especial investigation, 1f followed in a right spirit, will
conduct us to the # Fountain of living waters,"—to the

source of all Truth and Wisdom.

From myriads take thy ‘choice,
In all that lives

Ever thou hear’st some Angel-guardian's voice,
When Nature speaks of Heaven !

1 guide to Gon is given ;

Thus, in the impressive language of Dr. Chalmers,
while the Zelescape enables us to see a system in every
star, the Mierescope unfolds to uz a world in every
atom. The one instructs ns that this mighty globe,
‘with the whole burthen of its people and its countries,
is but a grain of sand in the vast field of immensity—
the other, that every atom may harbour the tribes and
families of a busy population. The one shews us the
insignificance of the world we inhabit—the other re-
deems it from all its insignificance, for it tells us, that

in the leaves of every forest, in the flowers of every

- I-ﬂ.‘i;h Hunt's ** Visit to rl:l: ztuj[rj'r;iq':ﬂ Gardens,"" 1836,
T * The Guardian Angel,” by Sir E. B. Lytton, Bart.




GENERAL REMARKS—CONCLUSION, 093

garden, in the waters of every rividet, there mee worlds
teeming with life, and numberless as are the stars of the
firmament. The one suggests to us, that above and
beyond all that is visible to man, there may be regions
of creation which sweep immeasurably along, and carry
the impresz of the Almighty's hand to the remotest
geenes of the Universe—the other, that within and
beneath all that minuteness which the aided cye of man
is able to explore, there gnay be a world of invisible
]’H'[:I]::{:-‘.. and that eould we dreaw aside the n'.}'s.{uriuug
veil which shrouds it from our senses, we might behold
a theatre of as many wonders as .-"Lsirunmn}' ean 1:||ﬁr]:_];
a Universe within the compass of a.point, g0 emall as to
elude all the powers of the miscroscope, but where the
Avmicary RuLer of all things finds room for the ex-"
creize of s attributes, where he can raise another me-
chanism of worlds, and fill and animate them all with

evidences of nis glory !

L]
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Anralogy not Identity, sce note to page 24.

SINCE this note was written, the Author of the “ Ves-
tiges of the Natural History of Creation ” has published
his * Explanations,” as a sequel to the former work, in
which he states, that he never intended to aver that the
embryotic condition of the mammal is to be regarded as
identical with the permanent state of the Monad; and
declares that he simply meant to express the resemblance,
or analogy, which the mammal bears, in the 'I;'n.l'inl]a
stages of its development, to certain inferior types of
animal organisation. * Perhaps,” he obeerves,  no part
of the arguments for the development theory has been
more misapprehended, or misrepresented, than this. It
is continually snid, that the embryo, at any of itz parti-

cular stages, is not in reality the animal represented hy
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& that ﬁt:!.g:?.———'“!c truth is, no one ever [brutululmi
that there was such an identity. It is only said, that there
is a resemblance in general character between the parti-
cular embryotic stage of being, and the mature con-
dition and form of the appropriate inferior animal *.”
He then adverts to a special charge brought against
him, that he assumes * not only that the organie germs
of all creatures are alike, but that they arve identical,”
which he states was not his meaning; but simply,  that
the embryos of all animals are not distinguishably dit=
ferent from each other +; 7 a propesition which but few
physiologists will be disposed to impugn. In justifi-
cation of myself, and of those who, like me, have mis-
apprehended, (not misrepresented), this author’s opin-
ions, I quote the following passage, which may be
regarded as a concise expression of his theory.

“The idea, then, which I form of the progress of
organic life upon our earth—and the hypothesis is
applicable to all similar theatres of vital being—is, that
the simplest, and most primitive type, under a law to which
that of like-production is subordinate, gave birth to the
type next above i, that this again produced the next
higher, and =0 on to the very highest, the stages of ad-
vance being in all cases very small—namely from one

* Explanations, p. 108, t+ Ihid, p. 109.
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H]l:'t‘il‘.—i ul11y to =1l‘IIIﬂIL‘I'; g0 that the |r|11:nn|1m:m-n has
always been of a simple and maodest character .7 The.
“ Explanation™ first quoted appears to me irreconci-
lable with this doctrine.

It would be forgizn to the object of the present work,
to notice other opinions advanced in “The Vestiges,”
which bear upon some of the phenomena deseribed in
the text; but I would :i[]'un:,_r‘!:_; recommend those who
are i'll:'ll_'r'i'.'-lt'l.] in tllt,;'.:llhji_"i_,_‘l. [£4] peruse with ;ﬂ_‘t'iu[l.—;
attention, and unprejudiced mind, the * Erplanations”
of this able anonymous author. 1 venture to offer
one word of eaution, namely, that the arguments in
proof of the development theory, derived from fossil
organic remains, should not, in the present state of our
knowledge of the ancient inhabitants of the ;_:Inh.t-, be -
recarded as conclusive.  The evidence hitherto ob-
tained is insufficient to warrant the assertion, that “the
remains and traces of Iﬂ:mtﬁ Ilrlfl.ﬂllll!ll:lln found in the
succession of' strata, show that the earth gradually be-
came the theatre of orzanic being,—simple forms appear-
-."n_r;_;fr.c.l'_. and more complicated afterwerds. A time i.r:.fe:':t
there was no life ¢s first scen; we then see life begin, and
go on,” &e.t  The hasty generalisationson this topie,
in which miny eminent reologists and |r.'|1:1;|;1|1|:u]u_¢_-;i.-1-:

* Vestiges of the Natural History of Creation, 4th ed., p. 231.
1 Explanations, P 30,

1
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have iedulged, are much to be regretted, for they have
been assumed from insufficient data, and can only be
regarded as shifting hypotheses, to be modified, con-
firmed, or rejected. with the progress of discovery.
The ingenious manner in which the shrewd author
of “The Vestiges” has brought these speculations to
bear in support of his own hypotheses, will, T trust,

prove a salutary caution.

Organic Cells, p. 25.—In examining animal struc-
tures with the highest powers of the microscope, a
primogeninl nucleated cell suddenly terminates our ana-
lysis, and forms the extreme limit of our power of in-
vestigation.  Cells, therefore, appear to constitute the
Illillllfl: :ll:ltl Illnr\'ﬂ'nullﬁ ][lhl-ﬂ'ﬂ“}]—‘\', in 'l‘l'l"li{‘h tll[} E23¢0N-
tial changes of organic life are performed; all the
*various processes of vitality being effected by the agency
of cells, not distinguishable from each other by any
appreciable physical characters. Thus, one system of
cells secretes the hile, another the adipose substance,
another the nervons matter, and so forth: but how
these special products are formed by cells, apparently
of similar organisation, from the same nutrient fluids,
we know not. Whether the special endowment be-
longing to the system of cells of a particular organ,

depends on the intimate structure of the walls or tissue
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of such l;:l.‘.1|:~'J and this structure cbe 20 attenuated
and infinitesimal as to elude observation: or whe--
ther it results from the transmission of some peculinr
modification of that mysterious vital foree we term
nervous influence, are questions, to which, in the pre-
sent state of our knowledge, no satisfactory reply can
be given.

Localities of J":l'r.'.sh—tr;:h.'r Jnfusoria, p. 28.—The fol-
lu'-'.'in;.; remarks on the situations in which the li‘l.ﬂll.:l'-
ent kinds of fresh-water animaleules may renerally be
found, offer some useful suggestions to the inexpe-
rienced observer®,

-

In stagnant and putrid water, the ordinary forms of
Infusoria only are met with; but in eclear pools and *
gtreams the most eleoant species abound, and are often
found 1:|i|1.='l.r1"mj__:|‘ around, or attached to the stems mlt|.
under-sides of the leaves of aquatic plants. Twigs,
leaves, &e., that are beneath the surface of the water,
particularly such as appear to be coated with slime,
will be found to harbour myriads of* Vorticelle, Roti-
fers, &c.  The yellow, green, blue, reddish, and brown
mucus I!ﬂ]:L1i11g on Llli.‘-‘ h'[_l['ﬂl[ji', g{_!l“_"'[':ll].}" SWIrLs \‘-'il.].l

interesting and beautiful species.

* Translated from Mand!'s ** Traité pratique du Microscope.™

H 2
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In collecting Fnfusorin, several clear phinls, with
'“'.Edl: Hlﬂl.“h.*. Ll]]‘l l'l'-'l'k .‘"l'-llllfL"l'r'. H Ilt‘L‘l':",“-:i]'}': :lllli.
a good pocket maguifier, with three lenses of dif-
ferent powers, will be required, to examine objects on
t]l.l,;‘ .':-'E'“'Inr. [!'I;![ ll."'i.'ll':".'I o 1l|lit|1l"l’l‘:"~1i]‘g .‘*]H'E'i'l'th.']'l."t Hl:l:q-'
be rejected. The phials should be filled with fresh
water :1.::11‘1_1_.' to the top ; and =mall Euu‘iiuu.—i ol the
:11_]'[[;1'11_: l]]i]!]l.‘“q Lo “'hltl.'ll :lllini;l]'_'llll.'-‘.:' are [”t-i'.th'JL :"\-]H.'lt]k].
be collected ; but the 1-]11:1|:-' muost not be erowded with
leaves or stems.  The corks must be removed as zoon
as Im.-.-Ihh-. for if the air is lnug_; excluded, many of the
animaleules will perish. In winter, Infusorna may olten
be found around the ‘Confervee under the frozen water.
In searching for animaleules in a muddy pond, it is advi-
5."1!‘[1.' 'Ill:l!. 20Ime 1'III IEIL' winter :"l'll'_'l"ll.].'it 1“! 1!“1“'["1] t]ll""”_‘:_':ll

A |rim‘~: of linen, or =ik, to ret rid of the extrancous
matter: for the Infusoria will pass through the filter,
and thus be more ecasily detected.

To procure the Infusoria from vegetable infusions, it
15 only necessary to put fruit, hay, grass, or other
vegetable matter; into water, and expose it in open
vessels for a few days: a pellicle or film of mucus will
soon appear on the surface, and be found to consist al-
most entircly of animaleules.

To select specimens for examination, a small quantity

of water from one of the I:!Ii:ll& ghould he |rr1ut'm| into a
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watch-glass placed on a eard, or boal, half of which is
black, and the other white; by this means the dark--
coloured anmimalenles will easily be recognised on the
white surface, and the transparent ones, on the black
ground. The minutest kinds often congregate around
the margin of the water in the glass.

Particular speeies may be seleeted by means of
a glass tube, and placed on a glass slide under the
microscope : powers pagnifying from 300 to 400 will
be required for their proper inspection. The ]:1|‘g;-1*
and isolated forms, as the Stephanoceros, Limnias, Meli-
certa, &ec., should be taken up with a feather or camel-
hair pencil: by a little [Jr.'u'ﬂw?: an  indiyidual may
easily be isolated and placed in a live-box, or between
two slips of glass. If the animalcules are not at-°
tached to any vegetable substance, a small fragment
of a leaf’ should bz interposed between the two
picces of glass, that they may not be compressed and
L]:'Htl‘uj.'l_'l.i.

a

Fossil Infusoria, p. 81.—That thosesinfinitesimal forms
of existence, whose presence in our lakes, rivers, and
seas, can only be made manifest by the aid of the
microscope, ghould be detected in a fossil state, and
their agoregated skeletons or shields constitute entire

chains of hills, and the subsoil of extensive tracts of
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country, is one of the most interesting discoveries of
modern Geolooy *.

The peat-bogs and swamps, both of modern and an-
cient date. often contain masses of a2 white, marly,
siliceons IJ:L':I{‘. H‘h{:“}' maide up of the shells of Infu-
sorin.  Such is the white earthy substance found in the
peat-bogs of Ireland, Yorkshire, &. The polishing-
glate of Bilin, in Prussia, forms a series of’ strata four-
teen feet thick, and is entirsly composed of the siliceous
shields of Infusoria, of such extreme minuteness, that a
cubie inch of the stone contains forty-one thousand mil-
lions of distinct m'f__b:m%isms!

In Virginin tlere are extensive beds of siliceous
moarls, that are largely composed of the durable shiclds
of varions kinds of marine animaleules. When a
few gr:lin.: of ihiz earth are pruf]m']_v prepared for
the microscope, numerous species of the most ex-
quisite forms are wisible: in fact, the merest stain
left by the evaporation of a drop of water in which
gome of the marl has been mixed, teems with beau-
tiful infusorial sfructures. This aggregation of the
fossil remaing of beings, so minute, as to be invisible

to the naked eye, forms strata several yards in thick-
o

-

* This subject is treated at length in my ** Medals of Creation,"

" chap. vii.
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ness, The towns of Richmond and Petershiivgh, in
Virgiuin. are built npon this infusorial sandstone.

All the species of animaleules found in the Richmond
earth are marine; and many of them belong to genera,
(if not to epeciez), that inhabit the present seas, al-
though the position of these American strata proves
that they are referable to a very remote geological
epoch.  Some of the prevalent Richmond forms, (the
Coscinodiser, or sieve-like disks), live in the Britizh
Channel ; and my son, (Mr. Recivarp ManrteLy), de-
tected in the mud of the quicksands along the shore at
]iri_u_;lm_m. the shiclds of numerous recent Coscinodisei,
associated with fossil Infusoria \5’:1;11{.'4 out uj~ the :I]I‘:.igll-
bouring chalk-eliffs. i

Another iII[L"'I'I'.'h[-.IIIf__f L-II.II.‘-'I.:L:I\.'{_'J‘}’ in connexion with this
subject may here be noticed. The common scallops, as
well as other mollusks, {feed on Infusoria, and their
stomachs often contain thousands of shells, which,
being siliceous, have resisted the process of digestion.
A glass slide mounted with a few particles of the Llrli.!i-
aested contents of the stomach of a ecallop, presents an
assemblage of infusorial shells, apparently identical with
thoze forming the Richmond earth®. So close, indeed, is

the analogy, not only of the individual shiclds, but even

* Mr. Hampix Leg first noticed this interesting fact.
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of their colloeation, that it would be difienlt for an ex-
perienced observer to distinguish slides, mounted with
”H.‘ n-.,-']u:{'li'l.'c t!l'g:llliréll'l:l, ﬂ‘{htll L‘:u‘]l L!I|'|:_']‘: uil!mugh
one group is from deposits of unfathomable antiquity,
and the other from the British Channel *,

The guanoe from Ichaboe, when long digested in di-
lute hydrochloric acid, leaves a siliceous residuum, which
conzists of shields of Coscinodizei and other marine

Infusoria, of exquisite beauty.

Euntozoa, or internal Parasitical Animalsf, note to p.
86.—Though the hypothesis enunciated in the text,
which iz founded on the doetrine of the celebrated Her-
vey—"*“omne vicum ab ul‘ﬂ'-+—F:llllsi:lﬂiul'ﬂ}' accounts for
the presence of Infusoria and other minute organisms
under ordinary ecircumstances, and is sanctioned by
direct obszervation to an almost unlimited extent, yet
there are peculiar states and conditions under which
animaleular life becomes developed, that are inexpli-
cable in this view of the subject; and are, indeed, in-
comprehensible in<the present state of our knowledge.
Such, for instance, as the occurrence of the various

* Bee my * Notes of a Microscopical Examination of Chalk and
Fiint,"" in thoe .'i_:m..'ﬂ.—i of Natoral History, Augnst, 1845,

+ The Entozoa live in the internal parts of other animals ; and some
of the Entozoa are themselves infested with parasites.
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kinds of fintozoa, many of which arg restricted to parti-
cular organs of particular species of animals, and - arzs
themselves the theatre of existence to othep I_I:“';'.hl[icnl
beings |

Here, as Dr.e Holland emphatically remarks®, we
approach to speculations, which, though founded on the
most minute forms of exiztence, have yet a vastness in
their obseurity, and in the results to which their solu-
tion would lead. Hence the questions arise, whether
animal or vegetable life, (for the inquiry equally rn.-*_'__::n'rl.%
both), is in any ease produced, except from the eges or
germs of prior individuals of the same species 7 whether
there may not be matter so constituted, as to be capable,
from the influence of some unknown law, of assuming
an organic character, and giving rise to particulae
species of living beings, whenever the conditions suit-
able to the development and continuance of such organ-
i=Ems are present? The theory of the origination of
living beings from inorganic elements, or, to-use the
expression of the author of the “ Vestiges,” * of orgapic
creation by lmwe,” offers a solutionz to these difficult
problems; but no certain evidence has yet been ob-
tained to substantiate, or even sanction this ]1;,'1:011“:&15-

* Medical Notes and Reflections, p. 573,
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This, in fact, is the serious, and only legitimate ob-
jeetion to a doctrine, which would explain many obscure
physiological phenomena, and bring the laws of vitality
into harmony with those which preside over the in-

organic kingdom of nature. 1

Azaic sedimentary Strata, note to p. 87.—From the
absence of all traces of animal and vegetable structures,
or more properly from the .uu.r'—u".!'sw.u'a'.i':; of organic
remains, in the most ancient sedimentary strata, (those,
for :_"'_‘[:II!I'II!II._'_. below the Lower Silurian), some eminent
geologists infer that the deposition of these rocks was
antecedent to the sereation of organie beings. This
inference appears to me most unphilosophical; for nega-
tive evidence, as it is termed, in the present state of
geological science, is in fact no evidence at all, as we
are still but imperfectly acquainted with the entire
system of organic nature in any one of the grand epochs
of Geology.

If we endeavour to trace the order of succession of
animal and vegetable organisation upon our planet, as
demonstrated lr_'l.' foszil 1‘(:111.1[:1.-_‘_~ we are at once hnpn}srmf
with the insufficiency of the data hitherto obtained, to
present us with a true picture of the full development

of organic life, as it existed in the earlier ages of the
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earth's physical history®. How little do we know of
the Faunas snd Floras even of those countries whose
gpoils now constitute the dry land of the south-east of
Ellg]:lnf" For t'}ZI'IlJ]]P]i‘. no traces of Infusoria have been
detected in the Wealden strata, though diligent search
has been made |r:.' r‘ijunIm:IL'utnh:_:u_-r\'c-r:-'; :.'[-t no naturalist
will doubt that the mollusks and erustaceans, ( Cyprides),
found in those fluviatile 1]l'iP|'.‘_:~.|.1..“_. fiod upon {resh-water
animaleules, like their- recent congenors; and it i:g pro-
bable, that, sooner or later, fogsil Infusoria will be dis-
covered in the Wealden formation. The following remark
of Mr. Lyell iz ir accordance with the opinions above
expressed:—*“It is too common a falhiey to fix the era of
the first creation of each tribe of plants or animals,
and even of animate beings in general, at the pruuiﬂi
point where our present retrogpective knowledge happens
to stop i

A similar fallacy pervades the ingenious specunlations
as to the relative depths in the ocean in which certain
strata were originally deposited, as indieated by the
presence or absence of particular species of shells; the
ceographical and vertical range of their presumed living

analogues being taken as the data upon which these

# See ' The Medals of Creation, Vol. 11, p. 872,
t Lyell's Travels in North America,
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guuurﬂli:-"nl[mlﬁ are based. Thusg, in the abzence of all
lhu.-'tﬁ'l.'{- evidence, a considerable portion of the cre-
taceous formation is stated to have been formed by
{]L'IH_'rr-'it.-i “not far_from the zero of animal life ;" and this
startling assertion iz deemed by the author of the *Ves-
tires,” T “a satisfactory explanation of the non-appenr-
ance of formz intermediate to the 1‘1;':[}[“1'-:' and mammals

in the chalk ™!

A P

Change of Climate, note to p. ‘.‘.’.[L-—Ti.r avoid misap-
prehension, I would observe, that it is not intended to
deny or undervalue the great benefits to be derived
from a change of climate, and the selection of a suitable
air and residence, for persons ]:1hm1ri11g under IlLl]lJ'mliur_}r
:"Lﬂil'r!i:nll:‘, and which are so ﬁn‘:_‘ibh' ]:niumd out 1n the
classic work of that eminent physician Sir James Clark;
but simply to denounce the too common practice, of
Ilt‘glL‘{.‘ting the most effectual remedial measures in those
statez of diseaze, which climatorial influence alone ean

]]Ci.lill:’r remove nor ElI]lEiEUI':'I.tL".

* Ansted's Geology.
1 Explanations, a Sequel to the Vestiges, p. 93.
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MISCELLANEOUS NOTES.

Bacicraria.— Should this Velume meet the cye of
the naturalist, the omission of any notice of tle nu-
merous family of Hacillerie, (the .Htiul;-l_lkc Animal-
cules of LEhrenberg), some species of which are gene-
rally present in water containing Infusoria, will rur]ttuir-;-
L‘.H[Jllltl:lli{rrl- It has arisen from the uphﬁﬂ»u that not-
withstanding the observations of M. Ehrenberg, the
animal nature of these UI'§:1tiiﬁll}S is very doubtful. [
am more inclined, with the botanists, to refer them
to the vegetable kingdom, and consider them as ﬂl‘rr:“"'
belonging to the order Desmidiacee, than as being in

any way related to the Infusoria.

_1'||I1{‘1m.~=1._'{:r1'l-:.~=,—'|.1||f: I'l.'iic.ru:-:ﬂ'nim UlllIlli}}'-‘_!{I 1|l l.h.v. in-
vestigations deseribed in the text, was en achromatic

made by Mr. Ross, the eminent optician, (Featherstone
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Buildings, Holborny London). Mr. Ross’s Educational
Microscope is a cheap and good instrument.

Excellent microscopes are made by Mr. Smith, (Iron-
monger Row, St. Luke's), Messrs. Powell & Lealand,
(Clarendon Street, Somers Town), and other well-
known London opticians.

Mr. Andrew Pritchard, (lﬁ‘_’, Fleet Stl‘t"{"l.:l, who h}'
his various works has greatly promoted the taste for
microscopic investigations ingthis country, has furnished
many of my friends with an excellent microscope, of
sufficient power for every useful purpose, at the price of
from 7L 7s. to 121 12s. X
© Mr. Pritchard has published an abstract of Ehren-
berg's Classification of Infusoria, with numerous figures,
under the name of “ A History of Infusoria, living and
fossil,” 1 vol. 8vo. Whiitaker & Cr., London, 1845; it
may be had with the plates either uncoloured or coloured,
(price 30s.); the latter is well worth the additional
price. This work is the best in the English language,
ﬁ_:-rjhus{: who desire to follow up thiz inlercsting de-
partment of natarakhistory.

There is a cheap French work on the microscope,
which will be found an excellent manual; it iz entitled
* Praité pratique du Microscope, et de son Emploi dans
I'Etude des Corps organisés, par le Doctewr Li. MaNDL ;

swivi de  Recherches sur U Organisation des  Animauz
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Infusoires, par D. C, G. uRexnerG; accompagné de
14 Planches.” A Paris, 1839 : Baillicre, Regent Street,
London ; !Jriu'u 8s. This volume ux||l-,=.'m.-s the mecha-
nism of the best modern microscopes, deseribes the various
modes of examining organic and inorganie subjects, and
Iﬂ'\.'.‘ik!]'lh" A :'I.tlhtl':l"l llf1 I':]ll‘t'll]]t‘l'g‘_“?," :ll'l':”llgt'"'llfnt :1|I|.1
nomenclature of Infusoria. The plates contain 188 un-
coloured figures of the prineipal genera; which, though
of very coarse exccution, will enable the observer to
identify the usual 1"“.1'11.:-'.

Mr. Dancer (13, Cro=s Htrum, Hing Street, Man-
chester) :'lIElllrlilJ:i a :_guull jl]h'fl.b:-‘l;_'ulh!‘ and the necessary
apparatus, in a neat In:i|1(n;_{:u1:,‘ |_+u$_. with the hi;_:he;-l;
power magnifying 250 linear, at 71 135s. s and with an
additional power magnifying 400 lincar, 104 18s. 1 am
informed by Mr. Williamson, surereon, Manchester, (a
_*,__[L't'lih‘m:tu well known for his 'uuilurl:uit Iljiul'tl.w'l:01=if::11
investigations), that these instruments are very excellent,

:lll{l iare tllll 1_:III].}" Ones ]I.L: ].I:l.:} l;_‘]tl.il].tl:r'li!tl.

Opaecrs For TuE Microscore.—My country readers
may find it useful to be informed that objects for ex-
amination, both recent and fossil, may be obtained of
Mr. rl‘t‘:j][ﬁug, 1 York Pl'.u..'l'_, Pentonville, London.
The usual price is 1s. 6d. aslide; but very rare objects.

and such as are difficult to prepare, are from 2s. to 3s.
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ench. (lass fubes live-boxes, and all the usual re.
auirements for microscopical investigation, may also be
obtained of Mr. Topping.

Mr. Darker, Paradise Row, Lambeth, is an excellent
artist, and well known for the neatness and finish of
his microscopical preparations and instruments, objects

for the polarization of light, &e.

Instructions for the preparation of fossil teeth, bones,
wood, &e., for lniut'uﬂ*u]-h‘:ﬂ examination, are given in
iy Medals of Creation: or, First Lessons in the

« Study of Ur;_;.'u:it Remains,”

DrawmNGs OF MICROSCOPIC SUBJECTS.—Dy means of
a Camera Lucida attached to the microscope, a person
accustomed to draw will be able, after a little practice,
to delineate any object. To those who require an artist
either to make the m'i;_‘:‘,iml] dl‘:u\‘luj__f. or to transfer it to
stone, zine, &c., I would recommend Mr., Lens Aldous,
(4, New Street, Hur:'t'}' zuuhgi:':t] Gardens, London),
as an experienced and able artist; the exquisite plates
in Professor Owen's “ Odontograply™ justify this com-
mendation ; the lithotints of the present volume are

gpecimens of. his gkill in this branch of art.
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DESCRIPTION OF PLATE L

THE HYDR.E, OR FRESH-WATER POLYPES.

{ Pace 12, )

&

[The Figures are slightly ealarged, for the sake of distincfness.]

Fie. 1. Three Green |"‘n|:_l,|t:_x. {(Hydra riridis), attached to the stem of an
i nguatic plant, p. 1.
2, The base or E'-l'-.ii:']-.' of the H}'LI[‘.L
b, The mouth and arms
Fig. 2. The Common Fresh-water Polype, (Hydra vulgaris), partly con-.
tracted, and the stomach distended with food.
Fig. 3. The Long-armed Polype, (Hydra fisea), with the arms extended
in search &f food, p. 13.
¢, A small red worm seized by one of the tentacula, or arms,
d, An sfuatic insect, canght by another of the arms.
Fig. 4. The Hydrga ewilgaris attached to a twig: two young ones are
seen sprouting from the sides of the hmi}'. p- 14.
FiG. 3. The Hydra vufgaris in o contmeted state,
Fig. 6. The Hydra fusca moving to and fro in the water in quest of
+ prey, p. 15.
Fig. 7. The Hydra fusca, with a worm, which it has partly swallowed ;

the extremitivs Hanging out of the mouth, and secured by

the tenteals of the Polvpe, p. 15,
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Fia. 8. A longitudinal seetion of a Polype magnided, p. 15,

¢, The cellular strocture of the substance of the body.

Sy The arms, or tentacula, shewn to he hollow prolongations

from the body.

s The lining, or villous coat, of the stomach or digestive sac.

Fig. 9. The -'f:'.-nr."rr riridiz, in the various attitudes it assames when
moving from place to place, p. 14.
a, The base, or pedicle.

&, The mouth and arms.
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DESCRIPTION OF PLATE IL

THE MONADS AND STENTORS.
( Pack 36. )

[All the Figures highly magnified.]

Fia. 1. The Vidriones, or Trembling Animdeules. Several groups of
these Monads united in filiform chains: the undolated form
iz assumed when thess creatures are moving through the
water; p. 41.

Fic. 2. The Tablet Monads, ( Gonfum pecforale); a group of sixteen in-
dividuals ; p. 38,

Fig. 2a. Two detached animaleules of the Breastplate Goniam, (Genrinm
pectorale), more bhighly magnified.

Fie. 3. A group of four individuals of the Cloaked Monad, { Chlamide-
monas), produced by the spontaneous division of two indi-
viduals; p. 37.

Fig. 4. A group of the Terminal Monad, (Monas ferma).

Fiti. 5. The Viviparcas Monad, (Monas vicipara); p. 37.

Fig. 6. A group of the Red Monad, (Monas rincea, so named from its
colour) ; the originals extremely minute,

Fig. 7. Two detached individuals of the Dust Chlamidomonas, (. pui-
viecnlug); p. 37.

a- A single animalcule.
4, A Monad, in which the fissuration into two individuals has

commenced.
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1. B, The Momas viripara; an individunl diviuing into two; P 37,
Fio, 9. The Revolving Monnds, ( Voleox wlobator); representing the
young eseaping from the parent globe; p. 9,

Ficg. 10. The Glohe ‘I.l-'l'll"l.. (V. _r,ll"l'.ll’u.'f-'.-'l. v young ;;l-ﬂllt]lll' clustora
aro contained within the outer or parent rlobe: - 1k,

Fic. 11. A single Monad of the Glohe Vaolvox, Very |:||-_=|.|.'|:|,' msgnificd ;
shewing the red eve --|.I'..'k, the horns, the six connecting
laternl filaments, and the globular sacs [ L L

Fie. 12, Part of the globe of & Foleor, magnificd H00 hnear ; -'||1-1.!.'ir.H
in the centre several groups of the Monmils Ilnulm'ul h'."-
self-division : P S0,

Fic. 13. The Blue Stentor, « < fenfor cervleus): e 4L

a. The lateral crest, only partially seen in this position.

Fic. 14. A group of tho .‘1[[][!-:‘1”1|]H'II Stentor, i_.'fi'l'rnfrn' pnfylrmrrrﬁi:x:l;
P 43. :

Fic. 15 Shews a Sftenfdr polymorpling in a form it often assumes when
floating through the water. . -

Fig. 16. A twig, covered with thousands of the Sfteafor 'l.lr‘,a]lyﬂj.l'.lrjlﬁﬂ'h'l
which appear to the nnked eye like an incrustation ==
green jelly; from the lake in the garden of Dulwich Cal-
lege. This twig was from a branch three fect long, that had
fallen into the water, and was literally covered with innu-

merable aggrepations of these Infusoria; p. 44,

L

53
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DESCRIFTION OF PLATE III.

THE VORTICELLAE, OR BELL-SHAPED ANIMALCULES
{ Pace 42, )

[AN the Figures highly ...Jﬂ'phl_.ﬂ'ﬁ.'.]

Fic. !. The Arborescent Vorticella, { Carclesivm polypinum}, seen with
& low power. This group is formed by the spontancous
fissuration being incomplete. See p. 48,

a2, @, Two individuals thrown off from the parént stem. Amn

rrl.l:l.r;-.-d view of one of these liberated animaleules is
shewn in fig, d.

Fia, 2. Oue of the Vorticellie of fig. 1, highly magnified, shewing the
process of fissuration, by which one animaleule becomes two
individuals, esh =u|r;|;-rlu.|l 'I]!.' a stem, and continming at-
tached to t'.a parent trunk ; p. 48.

Fiee. 3. A group of Vorticelle, (Vorticella nebulifera), representing the
animalenles” in various attitudes. Some are single, others
have divided into two; some are extended, others have
their pedicles or stems more or less spirally contracted ; in
several instances the pedicles are destitute of bhodies, the
amimaleules having broken the conmexion, and swam off;
-

FiG. 4. An animalcule of the group ﬁg. 3 H,"I;I:'I.r.iltl,"i[ from the ]rl_—d_ic]u.

and having a row of cilin at the base; p. 47.
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Fig. b, The appearance to the naked oye of l!u.‘ wsnniia of '1.'||.|‘ti|‘g-'||.;|_- SUr=
rounding the roots of two or three leaves of the Lemnn ;
p. 42. :
Fia. 6. A group of three Vorticelle, ( Vorticella campanulata), in various
gtates of contraction. A foreshortened view of I]:l' |:||.l|!}' i.."-

shewn in the left-hand figure.

These animalenles are represented ag fed with earmine ; with the ex-
ception of the Vorticelle in the upper part of the group fig. 3, which are
shewn of their natural appearance, thein globular sacs being filled with

Ercen matter,




DESCRIPTION OF PLATE 1V,

THE LIMNIAS, OR WATER-NYMPH
Paae 53, )

[The Figures highly magnified. ]

v group of eight individuals of the Homwort Limnias, (Limnias cera-
lophylti), iz here r pr:'u'!lT-'ll
#, The animalcule entirely withdrawn into its tnbular ease
&, The rotatory organs and cilia fully expanded in the parent ani-
malcule, within the sheath of which zeveral eges, (2, e,), may

he distineuished.

The animalenles are :I'|'|lrt'-rlnt-'-! in different states of llr-lTrll-:.--II and

ex pansion from their tubular »ases, or sheaths.







DESCRIPTION OF PLATE V.

THE MELICERTA, OR HOXNEY FLOSCULARIA.

( Page 59. )

[ The Figures highly wagnified.]

Fig. 1. The jaws and teeth of the Melicerta, very highly magnified.
U‘ulﬂ';-tl from Ehrenberg).

Fua. 3, A very young individual of the Beaded Melicerta, (M. ringens),
with two rows of corpuscles on the sheath, coloured by
carmine.

Fig. 3. The same animalcule in an earlier stage, with only one ring of
corpuscles on the sheath, or caze.

Fig. 4. The adult Melicerta, with the rotatory organs fully expanded.

Fig.

(5]

. The individual figured above, (figs. 2 and 3), in a more advanced
stage, The granular case consists of several rows of corpus-
cles, of which the two upper and lower rows are coloured
by carmine ; . 60.

Fis. 6. Au adolt Melicerta ; the body but partially protruded.

-

|
4
J
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DESCRIPTION OF PLATE VL

THE FLOSCULARIA, OR FLOWER-SHAPED ANIMALCULE

{ Pacr 61.

[ The Fignres A |'$r|".||"rlr |.u:'1_|’_‘.':.'r_f.'|'.l'.'.ll.-:

Two individualz of the Elerant Flosemlaria, ( Floscnlaria ornalal, at
tachid to a stem of Chara @ the natural size is from L to & of a line.
Fre. 1. The animaleuls protruded from its transparent cose.

a, The jaws and teeth

b, The stomach, containine Monads, Navicule, and other small
poly gastrian animaleules,

Fia. 2

A Floscularia, with the body wholly withdrawn into its case, th
termination of the long cilia alone appearing externally.

¢; An egp in the ovisac, |'Jl|:‘.’.|.i:1|i||'_; n young one, in which

the r d eves may be discerned,
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DESCRIPTION OF PLATE VIL =

THE FLOSCULARIA ORNATA, OR ELEGANT
FLOSCULARIA.

{ Pace 61. )

In this example, the upper part of tne body of th= animaleule, with the
rotntory organs, is protrudpd, and bending over the margin of the tube, or
sheath

. Three ova, in various stages of development, are seen within the case.

y



e °
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DESCRIPTION OF PLATE VIIL

THE FLOSCULARIA PROBOSCIDEA, OR HORNED
FLOSCULARIA.

{ Page 61. )

This species of Flower-shaped Animalcule bas a cilinted proboscis, or
korn, (@), surrounded by *he rotatory organs, which are furnished with
short vilia.™ In this example the animal is fully extended ; the jaws are
distinetly sden ;_the stomach filled with food, and one cgg within the
sheath, are also visible,

. ‘—— o




ke
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DESCRIPTION OF PLATE IX.

THE STEPHANOCEROS, OR CROWXNED
WHEEL-ANIMALCULE.

Two individuals of the .*-h-ph::u.u-rr-'--. (Stephanoceros Ehrenbergi),

are here rl-]ln'-:'l:h':! attached to the stem of an :'..i|l.:.'l1.l-' }-1.!.111.

F-i. 1. The animaleule fully protruded from it transparent sheath.
The rotatory organs, composed of five long tentacula fur-
nished with rows of short verticillate eilia, are extended in

the form of an elongated dome, the extremities meeting in
the centre.

a, Small oval bodies, supposed to be nervous centros, (ganglie)*

to supply the tentacula, p. G6.

&, The trembling organs, p. 66.

&y 'I'},.n_i-,-.-.-,‘ and teeth, P b

d, The stomach.,

¢, The transparent case.

Fra. 2, The animal shrunk down towardz the bottom of the ense. The
upper part of the arms, prested together in an obtuse elon-
gated cone, alone appears ohove
v. 03,

the I||:1I':::.II of the !-"r'."'l‘.!l.
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DEVELOPMENT OF THE OVA OF THE
STEPPANOCEROS.

{ Pace 67. )

Twa indivividuals of the 5. ."f.’“'r.l.-ﬁuﬂ';';lr_ shewing the .|-“.-'||-]r"|ll‘hl ol

the ova,

ric. 1. In this ':"l.':lll.]l:lc' an ege, (e), 1s seen in an advanced st ige of de-
velopment. The same ovum, two hours later, is shewn in
pl. xr, fig. 4, e; p. 68,

Fig. 2. Two cxzs, (e, ), almost arvived at matarity, were ohserved in the
Stephanoceros here figured.  The lowermost one, (&%), was
watched till it burst, and the voung animal escaped into the
parent sheath. 1t is shewn at A, making its wav towards

the bottom, from which it 1]I[i_1'||:|r_|-]:i escaped ; p. 63
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DESCRIPTION OF I'LATE XI.

ILLUSTRATION OF THE DEVELOPMENT OF THE YOUNG

Fic.

Fic.

Fi.

el

STEPHANOCEROS.

{ Page 67 )

. The young animalcule, represented in pl. x, (fig. 2, &), as it ap-

peared thirty hours after its exclusion from the parent
sheath; p- G9. 4

a, Apparently the rudiments of the arms.

¢, The cilia,

. The same individual eighty hours after exelusion ; the body ap-

pears much ;-IHirrr'I'H‘fI ft1r:|1 1;!.'"II1|;_': .'iqlnllh.'Tl.'h.'ll t‘l}!ll'.r:'l{'h‘lj;
p. 68,
a, The arms, five in number; but only four are seen in this
view,
&, The stomach.

. A young Stephaneeros eighty-four hours after exclusion from

the egg, buf still retained within the sheath of the parent,
which perished ; p. 69%.,

a, The arms, or tentacula,

&, The jaws.

#, Remains of the sheath of the parent.

. A sketch of part of the body of a Stephanoceros, to shew the de-

velopment of the ege: p. 05,

. " The above three fgunes were drawn with the camera lueida; the magnifying
power employed was the i-inch object glass of Itoss's Achiromatic.




-
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#, The sheath,
e, The epe.
£, The pellueid zone, around the embryo.
g, The nucleus, having a constant semi-rotatory motion.
f, &, Part of the body of the parent animaloule,
This cre was wabched |}_'.' Mr. Lee till it burst, and the YOULE Wils
excluded into the sheath of the [urent ; from 'l.'l.'h.l‘ll.l.'q'I in four hours, it

ezenped, from the upper part of the case ; p. G4,
| I'l I I
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Fic.

Fia.

Fig
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DESCRIPTION OF PLATE XII.

ROTIFFRS, OR WHEEL-ANIMALCULES,

Pige 71. )

+ 1. The Pitcher-shaped Brachionus, (B. wreeslaris): p. 74

i, The jaws.
&, The carnpne=, or shell.
€, The pair of rotators,
i, The pedicle, or tail.
£, ¢, Owa, or eggs, attached to the body of the animalcule.
. la. The jaws and teeth of fig. 1, highly magnified.
2. Baker’s Brachionus, (B. Bakeri); p. 89; the letters have the
same references as above.
2g. The jaws and teeth of Baker's Brachionus.
.. The Commen Wheel-animalenle, (Rofifer vulgaris): reduced
from Ebreuberg's figure; p. 73,
a, The trunk or proboscis, on which the two red eyes are
placed,
&, &, The rotators, or wheels, The course of the eddies in-
duced by the cilia is denoted by the arrows.
¢, The respiratory tube.
d, The masticatory apparatus, or jaws and teeth.
¢, ¢, 1oe alimentary canal coloured by carmine. The diree-
tion of the currents occasioned by the vibration of the cilia
of the mouth is shewn by the coloured arrows,




. 8y




Fig. 4
Fig. 3
FiG.

Fig. 7

DESCRIPTION OF PLATE XIIL

f, Four hundles of long internal mescles,
iy ]".-__';:- in the ovisae: the red eyes of one of the FOUNE nr
very manifest.

A, The tudl, or |-l'n.]i|'|l'.

A Rotifer with the ]rl.llhll-l.'l.'-. (i), extended, and the wheels, (&, &),

withdrawn, W e inge like two ||.|'1|'|i-]|||.|,'|'!|1':1|. radinted digks,
i, The s and teeth,
e, The stomach,
&, The |1|_..|E.||-_

A young Rotifer Just a.'-q".ll-l'll from the coe; I ia,

A Rotifer with the body beat over arch-wise, in the act of

moving along the surface of the stem of a plant,  Lueo-
motion is performed as in the Hydree (see plo 1, fig. 93;
I 76.
v Wheel.-animaleule with the body much shrunk down, and the

wheels @iawn inj o few ecilia only appearing at the mouth;
(a); p. 76

d, The masticatory apparatus,

#, The red eyes of an embryo in the ovisae,

- L
&y The pedicle.

C e HM@DLQ\¢ i ’
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WORKS BY DR MANTELL..

T Woxnens or GeoLocy; or, o Fumiliar Exposition of Geologieal
Phenomenn.  In 2 Vols, foolscap Svo.; with numerous lustrations and
coloured Plates ; ond un Introdoction by Proresson Sinuisax. Fifth
Edifion. Price 14y,

. Mantell's Wonders of Geology will continue to be a favourite work,
|.||'..I!1. in the geological schoolz, in the private study; amd in the r'.|.:4||l.:. circle,
ikl nnderstood Liv

exact scicnce, sound 1

It may b re ny intelligent and cdacated fwdividual, Its

oEic, and .,_|.|l:.-' ol hhl.ln-. chnsure s peoeplance with tlie

learned; 118 clegance, beéautv, and perspicuily, with the '|.|I-t||,l- mind] redtmedd ;. @l
its comm)

i, our beau-idead of a fooiliar, vet digniffed; philosoplical style; being alik

wehensive brevity with the student of the elements of geology. 1t realises,

imiled
condensed and luminous, possessing o graceful and fowing eloquence, and rising,
as the subject may require, into the sublime as well as the beautiful, 'We are not
aware of the existence of any work, in any -'|||-.|.;I!J|||r|1 |'~i’ scienee, which has
higher claims at once to a place in the Lbrary of o philosopher, and on the tabl
of a refined family.—{Heciew of the Fourth London and First Jdwerican Editios
of the © Wonders of Geology ;"' ¥ American Jowrnal of Science ™), :

P
Tue Mepars or Creation; or, First Lessons in Geology and in the
Study of Organic Remains.  In 2 Vols. foolscap Svo. in cloth, elegant,
with coloured Plates, and several hundred fipures of Oreanic Remains

Price 11 1.
These Volumes present a Mopalar Introduction to the Stody of Crgai
Kemning, and comprise o general view of Fossil Sotany nnd Zdoloy

L



WORRS BY DR, MANTELL.

They are nt once p sopalar guide aml hand-hook for the Stedent and
dmafenr Colfecfor of Fossil Remains, and for the reader whio ma
gcience aboumling in olijiects of the
wrlsl, who may wish in the eourse of
wably a letsure hour in the

ilesir

1 for the
ofitnbly amil ngre

trave
jons districts e may visit,

hils
LT

e af Crealion are among the chef dlwxeres of the art of

“ Dr. Mantell®s My
Lot it

ikifge 1 €l

ratnnding of the term : we mean techi benlly anl

elezantly bound

tunlly. The two volumes 1
in embossed covers, and of a portalle slee, will and must take their place os the
companion, not only of the geologist in his study, but also in the feld ; while they
@ intelhrent travellers of both sexes, as most instrachive
wt il

will also socompany
Mentors in their journeyings nm
The work
redearch, amd formidalde In
1543

the

s, indeed, a classic of b

frienn

THovenTts 0x A PeEnpLi; or, n First Lezzon in Geology., The Seventh

Edition, with Eleeen addifional Mustrations,  Jusf published. Price 3s.

“This elegant lintde book, primer-like in size, and illustrated by fine coloured

plates and woc | engravings, serves still to convey some of the grandest truths in
v in the simplest guise.  After what we know of its pccomplished Authors

hit picks up and describes a pelible from the brook-

it

wir might well expect, whe

gide, that we shonld God

— hooks in the running brooks,
Sermonr (n afones, nnd gooi in everything.

It is almost superfiuons to add, that the style is locid, eloguent, poetical, and phi

losophieal, for all these attribures are combined in Dr. Mantell's works, The
elegant form of the little vook, its gnowy paper, excellent type, and rich illustra-
tivns, recommend it to the eve of taste; while to the philosopher, as well as to the
pupil, it presents truly a First Lesson in Geologsy, and cannot be perused withou
* mad profit. - It has passed throwgh many Editions, and we wish they may
cd 88 long as the stars rlow or the waters flow, " — dserican Journal of

Esg iy
Moo,

Tur Fossies of the Sovtn Dowws; or, [llustrations of the Geology
of Sussex. 1 Vol. Royal dto.; with forty-two Engravings, Map, &e

Price 31. 3s.
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WORKS BY DR. MANTELL.

Tur Fos=iLs of TiLgaTk 1"u|l.1.-'1",. dr, Wlurtrations of the Geology of
the South-vast of ]:||q|:|.1|||. 1 Vol. Hll:r'.l.i ito.: with 'l"u'ul.'ll!_',‘ Plates of

the Fossils of Tileate Forest, Price 27, 125, 6id.

Tue Grovoay of the Sovrn-kasr of Excraxp. 1 Vol. 8vo.; with

M iy numerous Plates and Woodeuts. Preo 11 Ls.

PREPARING FOR PUBLICATION.

l. Tne Paexomesa of the Nervovs Svstes; or, a Familinr Ex-
position of the noture and functions of the Nerves; being the suhstance

of a ecourse of popular Lectures,  With numeross Illustrations.

2. A Geovocicar Rasoie round the Iswe of Wient; llustrative of
the most intercsting Geological Phenomena of the Island., With ;\IHE".

Sections, and numerous Illusteations.
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NATURAL HISTORY, SCIENCE, &c.,
PUBLISHED BY Mr. MURRAY.,

GLEANINGS IN NATURAL HISTORY;
With Anecdotes of the Sagacity and Instinct of Animals, and Extracts
from the Unpublished Journals of Girnenr Wmite, of Sclberne. Dy
Epwann Jessk, Esqg. Siefh Edition. Woodeuts. Fu'.l.]-.an. G, G,

SCENES AND TALES OF COUMTRY LIFE;
With Recollections of Natural History. By Epwanp Jesse, Esq.
Second Edition., Woodcuts. Post 8vo. 124

“ One of the most valuable additions that bave been recently made to our prac-
tical knowledge in the Natural History of oor own country.”—Genfleman’s
,'lfn.l_n_,':r:l.nr.

JOURNAL OF A NATURALIST.
Fourth Edition, with Woodcuts. Post 8vd. 9s. 6d.

“ 8 book that ought to find its way into every rural drowing-room in the King-
dom, and one that may safely be placed in every lady's boudoir."—Qu-rferiy
Heview.

MODERN BOTANY.
A Popular Introduction to the Natural System and Classification of
Plants. By Mrs. Lovnox, Woodeuts. Feap. 8vo. Br

%o any one who wishes to comprehend the names and m nre of plants, this
charming volume can be safely recor mended, ' —Spectater.




2 WORKS IMUDLISHED DY MI. MURRAY

ELEMENTS OF GEOLOGY;

Or, the Axcigxt Ceaxces of the Eartn and its IxnamirasTs, con-

sidered as Illustrative of Geology. By Cnanues Lyveww, Esq., F.G.S.
Secomd Edition, Wood: uts; &, 2 vols. 12mo. 18s.
S Yery interesting and amusing, and should be read by every one who takes an
interest in this rising branch of Natural 1istor
A Work that s t

TRAVELS OF A GEOLOGIST IN NORTH AMERICA;
With Observations on the United States, Canada, and Nova Scotin. Dy
Cnantes Lyewy, Esq., F.G.8. Woodeuts, 2 vols. PPostSvo. 11 la.

4 W resrand the work as one of the best books of travels that has appenred for
sOMe vears, ' —%

“Mr. Lyell visited America not merely as a man of science ¢

but a= a man of sense and of the world, eminently imbuoed with

constitute him an astute observer."'—Literary G

RUSSIA IN EUROPE, AXND THE URAL MOUNTAINS, GEO-
LOGICALLY ILLUSTRATED.
By Sir Roperiex Muvremisox, G.C.8. With Coloured Map, Tables,

Woodcuts, Sections, &c. 2 vols. royal 4to.

#This work extends the Geological classification of strata, as determined by

e and Germany, L JAIrDpean

modern investisations 1o the Hreit
Russin and the Ural Mountains—a e

of Europe previously examined and d

warly twice as large as those districts

cribedd. It is thus an appeal to Nature on

a very grani scale, which, in confirming the sonnd inductions of the Geologist,

has elicited, it is hoped, new and important views,™

TOUR THROUGH THE SLAVE STATES,
From the River Potomnae, by Baltimore in Maryland, to Texas and the
Fromtiers cf Mexico. By G. W. Frartnerstoxuavou, Esq. With

Plates. 2 vols. 8vo. 11 Gs.

“ His notices of th . natural history, the mines, and other geological memo-
anid his pictures of the heroes aof the bowie

and |.|1|.-|:1;|_1||;||_;_"—,‘a.'.'.'. Meanilly .1.l'.r;',l.'1:u.-.-.

randa, sre novel and inferesting:

Knife are remarkahbly characteristic




WORKS PUBLISHED BY MR, MURRAY. o

THE GEOLOGY OF YORKSHIRE.
By Jonx Puiccies,  Part L—Tur Yongsmne Coasr. Dlates,  4to.
1. 118 Gd. Part 11.—Tue Movxtaix-Lavestone DisTmicr. Platés,
ito. 2/, 12x Gd.

PRACTICAL GEOLOGY AND ANCIENT ARCHITECTURE
OF IRELAND.
By Geonore WiLkixsow, Esq. Plates. Royal 8vo. 114 8¢,
“The value of scientific knowledge, when applied to practizal purposes, is strik-
ingly shewn in this curious and nsefal volume, " —Specfaler.,
“The work is one which must be perused with profit by every architect aml

enzineer."—Frecman®s Jowrnil,

THE GEOLOGY OF CHELTENHAM AND ITS NEIGHRBQUR-
HOOD,
By Sir Ropenick Murcwisoxn, G.C.8, New Editior. With Plates.
Svo, 8. Gd.

GARDENING FOR LADIES;
Being Practical __I nstructions and Direetions for the Pleasure and Kitchen
Garden for every Month in the Year; with a Calendar of Operations.
By Mrs. Lovpox. &ixth Edition. Woodcuts. Feap. 8vo. . Gs.
# This charming little book ought to find its way into every cottage and mansion
in the country.”—.dflas,
“ Thoroughly practical, and distinguished 1-3"::n-.1r. poodl sense," —Gloucesler

Chrowicle. e

FARMING FOR LADIES.
A Guide for the Poultry-Yard, Dairy, and Piggery. DBy the Author of
“ British Husbandry.'” Woodcuts. Feap. 8vo. fr.
YA beaptifully got up little work, containing a variety of useful and interegting
matier, and forming an excellent guide to the poaltry-yard, dairy, and pi
— Derly Reporter. R

“A very interesting little volume, chounding with most valuable hints in every
branch of domestic cconomy.”—Reading Mercury.

.
e
ZEETY.



4 WORKS PURLISHED BY ME. MURRAY.

HAND-BOOK OF NEEDLEWORI.
A Guide to every Kind of Needlework, Crochet, Knitting, and Netting.
H_‘I-' Mrs. Lavpent. Fourth Edition. With 150 Woodcuts, rl'-"'l'- 8y,
g, G,

“We recomimend it s containing a erent deal of practical information. The
historcal !mrln-u 18 Fru |-1-.|.'I:_.' andl well i.‘i”r'll., and the work is instructive and
amusing. " —Af e narwn,

“The most curious, |.'--r."1|||-|'l-'. and ermdite treatigse on the art of needlework

that has, probably, ever been compiled.”"—Afas,

PHILJSOPHY IN SPORT MADE b'f_.'lf'::\'[.'li IN EARNEST;
Or, .'\:.\'.I'I.I'IR.'LI. Pimirtosorny inculeated by the Tovs and Sromrts of
Yourn. &irth Edition. Woodcuts. Feap. Svo. Se.

“We know of no other book which so charmingly bends amusement with in-
struction. »o jusrnile book has been poblished in our time more entitled to

praise.""—Eraminer.

JOURNAL OF HEFII':."'LR_(_:”EH INTO THE NATURAL HIS-
TORY AND GEOLOGY OF COUNTRIES VISITED DURING
A VOYAGE ROUND THE WORLD.

By Caarzes Danwix, M.A., F.R.8, Second Edition, with Additions,

Post. Bvo. 7x GOd.
“Mr. Darwin is a first-rate |i|::|1i|'\-\.':l.:lr' painter, and the dreariest solitudes are

maidle to teem with interci."—Quarterly Review,

YEAR BOOK OF NATURAL HISTORY;
Arranged fiv each Month. By Mrs..Lovpox. With Forty Woodeuts.
18mo. 4s.

P I
“Mrs. Loudon Las begun to apply her excellent talents and extensive knowledge
’ r
of natural history to the service of the youly; and this volume s a very delight-
ful one.”—Chambers Edinburgh Journal,




WONLKS FUDLISIED DY MR, MURIRAY. i

FACTS TO ASSIST THE MEMORY, IN VARIOUS SCIENCES.

New Edition, Feap. Bvo.  Gs, Gd.

1
MEMOIR OF WILLIAM SMITH, LL.D., THE GEOLOGIST.
i
H_'r' his .\-1'|J]|l."|'p' anid |.:'II.|li|I Jull‘i I'IIII LIPS, F.R.5. By, 72, G,
.

“A grateful and gratifying recollection of the Father of English Geology.™
- lf',|."-'.l'.r.|'_l.. Crazelle.

LIVES OF GALILEO, TYCHO BRAHE, AND .]{I'IP‘I.I‘IlL
By Sir Davie Boewster, LL.D.  Second Edition. 12mu.

“ Gem-like portraitures of three extraordinary geniuses.” —Literary Gazclies

.|I. -

LIFE OF JAMES WATT.

By M. Araco. Translated from the French, by J. P. Muimuean, M.A.
: E'rl.:l.. Bln. ﬁ:l'-

THE INTELLECTUAL POWERS. Eleventh Edition. Feap. Brs.
Gs. 6d. TIE PHILOSOPHY OF THE MORAL FEERLINGS.
Seventh Edition. Feap, 8vo. 4s. By Joux ApencrompiesM.D.

O works like these, upon which the puldic Yas so decisively set its mark of
approbation, it 18 almost unnecessary for us to speak.  Dir. Abercrombie was one
of those realous and nctive-minded men, who, amid the harnssing dutics of fin
arduous profession, could yvet find leisure for study and reflect. i upen sulijects
which are pretty gencrally looked upon as abstruse and unattrac®ve. These he
bas illustrated by o train of acute and delicate thinking, ever imuued wivii the
highest principles of religion and morality. Of the 1r:\'nr'lll editions we nedsl
only remork, that, in neatness of exterior, and elegance or i ography, they are
worthy of the well-sustained reputation of the publishing name of Murrey.*'— .
Edinburgh A dvertiser.




[H WORK: I'URLIENED BY MRE. MURRAY.

CTHEMICAL MANIPULATION ;

Being Instructions ts Stmdents in Chemistry, on the Methods of per-
forming |':‘!.]l-|r'illll.'r|l- of Démonstration or Research, with .‘l.n.'-.ll.l'.'.'.':.'

and Suceess. By Micnant Faraoay, F.R.S. Third Edition. 8vo. 18s.

g sludent shoul! aiink of commencing the study of practical chemistry
without having previonsly possessed this indispensabile guide.”—Provinciol

Medieal Journal

NINTH BRIDGWATER TREATISE.

By Cupanngs Bannace, Esg.  Second Edifion. 8vo. Os

THE ECONOMY OF MACHINERY AND MANUFACTURES.
.

f":r Cuazres BADBAGE, |'_'.-C.J. Fi,l'-f.": Edilion. Fecap. Svo, (iT8

KOSMOS; or, a PHYSICAL SURVEY of the WORLD.

« Series of Popular Lectures delivered at Berlin and Paris. By Arex-

AWDER Vox Humporpr. Translated under the p|.|.|||ri|||_\|||,!u|||_'|,- of

vicut, Col. Samixg, with the =sanction of the Author. 8vo,

THE {'U}C.WEXIUNFE )JF THE PHYEICAL SCIENCES.
By Mary SemeEnvieite. Serenff Edifion. With o Portrait of the
Authoress. Feap. Svo. 104 Gd.
“The styke of this astonishing produection 5 so clear and unaffected, and con-
veys with 80 mog, shaplicity so great a mass of profound knowlelge, that it

ehould be places® in the hands of every youwh the moment he has mastersd the
genemml rudiments of sdutation'—Quarferly Revicw.

1



WONKS FUDLISNED BY MR. M JERAY.

FNE MUSEUM OF ECONOMIC GEOLOGY AND MINING
RECORDS OFFICE.
ity T. Sorwiti, F.G.5,, Commissioner for the Ciown under the Dean
Forest Mining Act. With Woodeuts. Feap. 8vo.” Price 1

HISTORY OF PAINTING—ITALY;

From the Are of Constanting the Great to the Present Time. . Trans-
lated from the German of Kveren, By n Lianv: and Edited, with

Notes, by C. L. Eastrake, R.A. Post 8vo. 12s,

HISTORY OF PAINTING.—THE GERMAN, FLEM.sH, AND
DUTCH SCHOOQLS.
Translated from the Germon of Kuvaren. “:_.' A Lapny; Edite”, ..ith
Notes, by Sir Epsusp Heap, Bart. Po=t 002

“These two works are intended as short and edsiny intelligible gaidos, pointing
out tothe unlearnsd the leading styles of Art"—Preface.

VOYAGE OF DISCOVERY AND RESEARCH, IN THE SOUTH-
ERN AND ANTARCTIC SEAS, DURING THE YEARS
1830—13.

ﬂ_'r_-11||-1'i=i|-: an Account of Kerruelen Island, Van Diemen's Land, Can

bell and Auckland Tslands, New Zealand, the Falkland Islonds, Cape Hy

and New South Shetlamd 3 the Dizeovery of an extensive Southern .on-
tinent, named Victoria Land, and the Determination of the Sonth Mag-
netic Pole. By Captain Sir Jamps Crank Ross, Knt, BN, With

Plates and N Aps. 2 vols. Byo., Nearly readiy.

FAVOURITE HAUNTS AND RURAL STUDYS;
Including Visits to Remarkable Scenes in the Vieinity of Windsor and
Eton. By Epwanp Jess, Esq. With Woodeuts, Post Bvo. [fa

Preparation.



WORK © FUDLISHED BY MR, MURRAY.

POPULAR !.-ITE]IIATU‘RE FOR ALL CLASSES.

Now I‘rw:xhrw, i dly, Pogt Beo, 2o Gid.; or in Vofumes, epery alfe

1 AMonth, Gs. eloth,
MURRAY'S ©UMME AND COLONIAL LIBRARY,

Designed to furnish the h vhest Literature of the day, co: sisting of Original W
and Teprints of I’upulur Publications, at the lowest possilile price,

The following Works .ﬂwuc r;fn:an{pr been Published.

RORROW'S BIBLE IN SPAIN,
o There ks no.f:king leave of o book like this.”
— AP .

LEWISS WEST INDIES.
o Those highly amusing stories of actun
maiea e —Gueaite wl Reviee,

BISHOP HE U'['.“."l JOURNAL IN INDLA. | MALCOLAE SKETCHES OF PERS

une of ihe most delightful books in the lan- |

punge.”-=Ouarierly Review,

LY 20D MANGLES' TRAVELS.

o By far the mor, <0 owne of the serhe'—
Lite: vy Gear= rrrrj.
L TNEYS TLR'S ZIEGE DFGIIHi ALTAK. |

# A pook replete with interest aml mforms-

oo, M Lipritend Servioe Jlaguzene,

LAYTE AORDCCO AND THE MOORS.

o & mww and highly interesting work . "—Grem-
acle Adverfisse,

LETTERS FROM THE BALTIC.
£ Stwvpries of chanming deseriptions.” —Erm,
AXDER THE ZMBER WITCH.

Lieut, by of De Foe."—Quarterly Teriew,
SO0 f Y'SCROMWELL AND BUNYAN.
o Adh Wy writlen Bhves. —Yorkshirenban.,
MW SOUTH WALES.

s plensantly written aceount, by a ludy."—
Nerveustle Conrand,

LIFE OF SIR FRANCIS DRAXE.

«#This interesting aml instrective volums has
entichil nuThnn-,_m1-1L1c*I.Ht4:ﬂ1turL " Edinbpirgh
Tepine,

FATHER P.PA'S MEMOIRS.

* A cutlius o book s 1.;1}; that has nppeared,
nct execpting * Borrow's Bible in Spain,' "' —Spec-
tator.
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#The Persbans, as a narion, are here prese=
with nif the interest of our amsing frictd
| Baba"—fumarte 'y Review,
ALGIERS AND ABD-EL-KADER
# A marrative mare pomantie, ot of mor

| sorbing intercst, we have scldom met."—}
ern IWhig.

BRACEBRIDGE MALL.
o Tye mnst charming work ever wrilt

| Washington Irving."—Cambridge Chrarlele,

VOYAGE OF A NATURALIST,
v Ay, Darwin I= a first-rate lnndscape pail
amed the drearicst solituiles ane made 60
with intereat. —C(haieneriy Recioe,
THE FALL OF THE JESUITS,

“ Weltten in a eandid amal moderate tom
Cheitenham Juernl,

LORD MAHON'S LIFE OF CONDE,
o vory skilful and interesting narrative
Qranrfeviy i

BORROW'S, GYPSIES OF SPAIN:

i Evidently the work of a man of uncomm
E:‘th]}' intercsting crilowments.”—{Hurrie
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JOHN MURRAY, Albemarle Street.
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